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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a Phase  I 
investigation  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving  topo- 
graphic mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a Phase  I in- 
vestigation; however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  in- 
spection team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be  pre- 
vented or  corrected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide- 
lines, the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  spillway  design  flood  provides 
a measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 

AND 

RECOMMENDED  ACTION 


Name  of  Dam:  Lake  Carey  Dam 

NDI  ID  No.  PA-00887/DER  ID  No.  66-06 


Owner : 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 
Inspection  Team: 


Lake  Carey  Welfare  Association,  Inc. 

Pennsylvania 

Wyoming 

Mill  Brook 

6 November  1978 

Gannett  Fleming  Corddry  and 
Carpenter,  Inc. 

P.0.  Box  1963 

Harrisburg,  Pennsylvania  17105 


Based  on  the  visual  inspection,  available  records, 
calculations  and  past  operational  performance  and  according  to 
criteria  established  for  these  studies.  Lake  Carey  Dam  is 
rated  as  unsafe  because  the  spillway  capacity  is  rated  as 
seriously  inadequate.  The  dam  can  pass  only  11  percent  of 
the  probable  maximum  flood  (PMF)  without  overtopping  of  the 
dam.  If  the  dam  should  fail,  the  resulting  floodflows  would 
significantly  increase  tailwater  and  cause  loss  of  life 
downstream. 

The  embankment  cannot  be  considered  to  have  more  than  a 
marginal  factor  of  safety  for  structural  stability  due 
to  the  age  of  the  structure  and  the  uncertain  nature  and 
condition  of  its  interior  composition.  There  are  also 
no  facilities  for  drawing  down  the  reservoir  in  the  event 
of  an  emergency. 


r 
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In  view  of  the  concern  for  the  safety  of  Lake 
Carey  Dam,  it  is  recommended  that  the  Owner  immediately 
undertake  a study  to  more  accurately  ascertain  the  required 
spillway  capacity  as  well  as  the  mitigation  measures  re- 
quired to  make  the  spillway  hydraulically  adequate,  and 
that  the  Owner  undertake  another  study  to  ascertain  remedial 
measures  to  make  the  embankment  structurally  adequate, 
as  well  as  a study  to  include  provisions  for  an  emergency 
drawdown  pipe.  It  is  also  recommended  that  the  Owner 
modify  his  operational  and  maintenance  procedures 
to  both  develop  a detailed  emergency  operation  and 
warning  system  and  to  institute  a program  of  detailed 
annual  inspections.  Additionally,  it  is  recommended 
that  the  Owner  provide  round-the-clock  surveillance 
of  the  dam  during  periods  of  heavy  rain  and  that  the 
Owner  activate  the  emergency  warning  and  operation 
plan  if  a major  storm  is  predicted. 

Furthermore,  it  is  recommended  that  the  Common- 
wealth of  Pennsylvania  require  the  owner  of  the  penin- 
sula between  the  upper  and  lower  ponds  of  Lake  Carey 
to  ensure  that  the  earthfill  and  bridge  present  no 
hazard  to  Lake  Carey  Dam. 


Submitted  by 


GANNETT  FLEMING  CORDDRY 
AND  CARPENTER,  INC. 
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AL3E3T  cam; 


A.  C.  HOOKE 
Head,  Dam  Section 
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Approved  by 


DEPARTMENT  OF  THE  ARMY 

BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 


G.  K.  WITHERS 
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LAKE  CAREY  WELFARE  ASSOCIATION,  INC. 
PHASE  I INSPECTION  REPORT 
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PROJECT  INFORMATION 
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1 . 1 General . 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a program  of  inspection  of 
dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a hazard  to  human  life  or 
property. 

1 . 2 Description  of  Project. 

a.  Dam  and  Appurtenances ^ Lake  Carey  Dam  is  an 
earthfill 'embankment  with  a vertical,  mortarless,  stone 
masonry  downstream  face.  The  dam  extends  110  feet  across 
the  valley  and  is  13  feet  high.  A concrete  and  stone 
masonry  spillway  chute,  with  a crest  length  of  19.3  feet,  is 
situated  on  the  embankment  near  the  right  abutment.  The 
spillway  crest  is  3.7  feet  below  the  top  of  the  dam.  An 
auxiliary  spillway  channel,  with  irregular  cross  section  and 
with  a crest  about  0.7  foot  below  the  top  of  the  dam,  is 
located  at  the  right  abutment.  Before  the  dam  was  constructed, 
Lake  Carey  was  a natural  lake.  /'The  dam  raised  the  level  of 
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the  natural  lake  by  3 feet  and  created  a second  reservoir. 
These  two  impoundments  are  termed  the  upper  and  lower  ponds. 
The  lower  pond,  which  was  created  entirely  by  the  dam,  is 
immediately  upstream  of  the  dam.  The  upper  pond,  which  was 
the  natural  lake,  is  upstream  of  the  lower  pond.  The  ponds 
are  partially  separated  from  each  other  by  a natural 
peninsula,  which  was  the  previous  downstream  limit  of  the 
natural  lake.  The  peninsula  has  been  extended  by  earthfill 
and  a small  bridge  constructed  to  provide  access  across  the 
lake.  This  causeway  also  effectively  separates  the  ponds. 
Flow  from  the  upper  pond  to  the  lower  pond  is  controlled  by 
the  bridge  opening  in  the  causeway.  The  various  features  of 
the  dam  are  shown  on  the  Plates  at  the  end  of  the  report  and 
on  the  Photographs  in  Appendix  D. 

The  Village  of  Lake  Carey  with  a normal  population  of 
over  100  persons,  mostly  elderly,  has  been  established 
around  the  lake.  The  normal  population  is  augmented  by 
visitors , tourist  and  vacationers  during  the  recreation 
season.  \ 

b.  Location. ^ The  dam  is  located  on  Mill  Brook 

approximately  3.2  miles  northeast  of  Tunkhannock,  Penn- 
sylvania . ^Lake  Carey  Dam  is  shown  on  USGS  Quadrangle, 
Tunkhannotk,  Pennsylvania,  with  coordinates  NA1°  34'  55"  - 
W75°  55'  10"  in  Wyoming  County,  Pennsylvania.  Stevens  Lake, 
termed  Mud  Pond  on  the  USGS  Quadrangle,  is  1.7  miles 
northwest  of  Lake  Carey  Dam,  and  it  discharges  into  the 
upper  pond  of  Lake  Carey  Dam.  The  location  map  is  shown  on 
Plate  1.  \ 

c.  Size  Classification.  Intermediate  (13  feet  high, 
4,810  acre-feet,  of  which  about  3,130  acre-feet  is  contained 
in  the  natural  lake) . 

d.  Hazard  Classification.  High  hazard.  Downstream 
conditions  indicate  that  a high  hazard  classification  is 
warranted  for  Lake  Carey  Dam  (Paragraph  5.1c.). 

e.  Ownership . Lake  Carey  Welfare  Association,  Inc., 
R.D.  1,  Tunkhannock,  Pennsylvania. 

f.  Purpose  of  Dam.  Recreation 

g.  Design  and  Construction  History.  Lake  Carey  Dam 
was  built  in  1876.  The  dam  was  originally  used  to  augment 
flows  to  a mill  about  0.1  mile  downstream.  The  original  dam 


was  apparently  a stone  masonry  dam.  The  masonry  was 
thickened  and  earthfill  was  added  upstream  of  the  masonry 
section  at  some  later  date.  The  Owner  in  1919  was  John 
Stark,  whose  father  apparently  built  the  dam..  An  inspection 
by  the  Pennsylvania  Water  Supply  Commission  in  1919  revealed 
that  the  dam  had  no  spillway,  the  pool  being  maintained  by  a 
sluice  gate  and  conduit.  The  1919  Commission  report  did  not 
mention  the  existence  of  an  auxiliary  spillway,  however,  an 
inspection  by  the  Commission  in  1920  noted  the  present 
auxiliary  spillway. 

In  the  1920  inspection,  the  Commission  recommended 
the  construction  of  a main  spillway.  The  spillway  was 
constructed  in  1921.  In  1937,  the  deterioration  of  the 
outlet  works  gate  was  noted.  In  1940,  the  Commission 
ordered  the  outlet  works  to  be  repaired. 

The  present  Owner  acquired  the  damsite  in  1944. 

In  1945,  the  Owner  filed  an  application  to  make  the  follow- 
ing modifications:  lower  the  spillway  crest  elevation, 
provide  stoplogs  across  the  spillway  for  use  during  the 
summers,  point  the  stone  masonry  downstream  face,  and 
construct  a reinforced  concrete  conduit  within  the  old 
masonry  conduit  near  the  downstream  end.  The  spillway  was 
re-built  in  1945  by  the  Coon  Construction  Company.  The 
Owner  did  not  have  sufficient  funds  to  complete  the 
remaining  work,  and  the  permit  was  extended  to  1949.  In 
1951  the  Owner  informed  The  Pennsylvania  Water  Power 
Commission  that  funds  were  insufficient  to  complete  the 
repairs.  Meanwhile,  during  1948,  a Commission  inspection 
report  noted  that  the  dam  had  been  overtopped  and  washed  out 
near  its  right  end,  over  a length  of  25  feet  and  to  a depth 
of  7 feet.  Apparently,  this  damage  was  repaired,  but  no 
information  concerning  the  repairs  could  be  found.  In  1957 
and  1966,  at  the  urging  of  the  Department  of  Forest  and 
Waters , the  Owners  announced  plans  to  repair  the  dam, 
especially  the  outlet  works  conduit,  that  had  almost 
completely  collapsed.  Apparently,  however,  no  work  was  ever 
accomplished.  In  1967,  the  Owner  began  to  search  for  a 
governmental  agency  to  either  finance  repairs  to  the  dam  or 
to  acquire  the  dam. 

In  June  1972,  during  Tropical  Storm  Agnes,  sand- 
bags were  placed  upon  the  dam  as  an  emergency  measure  to 
prevent  overtopping.  The  auxiliary  spillway  was  sandbagged 
at  the  same  time,  although  the  reasons  for  this  are  unclear. 


Immediately  after  this  flood,  a waterways  patrolman  from  the 
Pennsylvania  Fish  Commission  wrote  to  The  Pennsylvania 
Department  of  Environmental  Resources  (PennDER)  to  express 
concern  for  the  conditions  at  the  spillway.  He  reiterated 
his  concerns  in  1974.  PennUR  met  with  the  Owner  in  1975 
and  ordered  that  an  engineer  be  retained  to  study  the 
problems  at  the  dam.  At  this  point,  the  Owner  retained  an 
engineer  and  continued  looking  for  various  agencies  to 
finance  repairs.  The  engineer,  Albert  Peters  Associates  of 
Scranton,  Pennsylvania,  submitted  a report  in  1976.  The 
report  noted  a bulging  downstream  face,  "pipings  in  the  mass 
of  the  dam",  and  a small  spillway  capacity.  No  definitive 
conclusions  concerning  the  stability  of  the  dam  were  in  the 
report.  It  did  note  the  difficulty  and  expense  of  any 
remedial  measures.  During  1977,  discussions  continued 
between  the  Owner,  PennDER,  and  other  interested  parties. 

In  September  1977,  PennDER  formally  ordered  the  Owner  to 
retain  an  engineer,  make  any  studies  necessary,  and 
accomplish  remedial  work.  In  October  1977,  the  Owner  paved 
the  spillway  approach  channel  with  12  to  18  inches  of 
concrete.  This  apparently  eliminated  whirlpools  that  had 
been  forming  in  the  spillway  approach  channel  as  well  as  the 
seepage  that  had  been  emerging  through  the  downstream 
masonry  face  near  the  spillway.  PennDER  pointed  out  to  the 
Owner  that  the  work  that  was  accomplished  did  not  satisfy 
their  order  of  September  1977,  and  that  the  order  still 
remained  in  force. 

Various  discussions  continued  throughout  1978.  In 
September  1978,  PennDER  informed  the  Owner  that  they  would 
take  steps  necessary  to  enforce  the  order,  or  they  would 
breach  the  dam  if  no  action  was  forthcoming  by  October  15, 
1978.  This  date  was  later  extended  to  November  15,  1978. 

As  of  this  writing,  the  Owner  was  planning  to  request  an 
extension  until  the  completion  of  this  report.  Also,  as  of 
this  writing,  plans  are  in  preparation  by  the  Coon  Con- 
struction Company  to  provide  some  remedial  work  for  the  dam. 
Details  of  the  plans  were  not  available  for  review. 

h.  Normal  Operational  Procedure.  The  pool  is  main- 
tained at  spillway  crest  with  excess  inflow  discharging  over 
the  spillway. 
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1 . 3 Pertinent  Data. 

a.  Drainage  Area.  7.0  square  miles. ^ 


b.  Discharge  at  Damsite.  (cfs.) 

(2) 

Maximum  known  flood  at  damsite v ' - 230. 

Emergency  drawdown  line  at  maximum 
pool  elevation  - no  drawdown  line. 

Spillway  capacity - 330. 

(3} 

Auxiliary  spillway  capacity  - 30. 

C3-) 

Combined  spillway  capacity v ' - 360. 

c.  Elevation.  (Feet  Above  msl.) 

Top  of  dam  (design)  - Unknown.  (Assumed  as  top  of 
spillway  walls  elevation  950.7). 

Top  of  dam  (lowest  elevation)  - 950.5. 

Maximum  pool  - 950.5 

Normal  pool  (spillway  crest)  - 947.0 

^ The  drainage  area  was  reported  as  being  4.5  square  miles 
by  the  Pennsylvania  Water  Supply  Commission  in  their  1945 
report.  PennDER  used  a value  of  6.33  square  miles  in  a 
1957  memorandum.  Gannett  Fleming  Corddry  and  Carpenter,  Inc., 
checked  the  drainage  area  and  used  7.0  square  miles.  Ap- 
parently, the  drainage  area  was  never  updated  by  the  Owner 
after  the  area  was  re-mapped  by  the  USGS  in  1946.  The  drainage 
area  that  is  upstream  of  the  causeway  and  the  upper  pond,  is 
6. 1 square  miles . 

(2) 

v y Tropical  Storm  Agnes,  June  1972.  Based  on  information  from 
the  Owner,  estimated  with  pool  2.4  feet  above  spillway  crest. 

^ Pool  at  elevation  950.7 


Upstream  invert  outlet  works  - None. 

Downstream  invert  outlet  works  - None. 

Upstream  invert  water  supply  line  - None. 
Streambed  near  outlet  works  - 937.6  (Approximate) 
Reservoir  Length.  (Miles.) 

Normal  pool  - 2.0 


Maximum  pool  - 2.1 

Storage  (acre-feet.) 

Natural  Lake  - 
Normal  pool  - 
Maximum  pool  - 


Upper  Pond  Lower  Pond  Total 


3,130 

3,634 

4,364 


0 

147 

446 


3,130 

3,781 

4,810 


f.  Reservoir  Surface  Acres  Upper  Pond  Lower  Pond  Total 


Natural  Lake  - 
Normal  pool  - 
Maximum  pool  - 


171 

189 

206 


0 

73 

89 


171 

262 

295 


g . Dam. 


Type  - Earthfill  with  vertical,  mortarless,  stone 
masonry  downstream  face. 

Length  - 90  feet  (embankment  - approximate) . 

Height  - 13  feet. 

Top  Width  - Varies-about  24  feet,  minimum. 

Side  Slopes  - Upstream  - IV  on  4H.  (Approximate) . 
Downstream  - Vertical 

Zoning  - None. 

Cutoff  - None. 

Grout  Curtain  - None. 

h.  Diversion  and  Regulating  Tunnel  - None. 
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Type  - Spillway  - Concrete  ski- jump. 

Auxiliary  spillway  - Excavated  channel. 


Length  of  Weir  - Spillway  - 19.3  feet 

Auxiliary  spillway  - irregular. 

Crest  Elevation  - Spillway  - 947.0 

Auxiliary  spillway  - 950.0 
(Approximate) . 

Upstream  Channel  - Spillway  - reservoir. 

Auxiliary  spillway  - reservoir. 


Downstream  Channel  - Natural  stream  with  near 

vertical  sides. 


SECTION  2 


ENGINEERING  DATA 


2 . 1 Design . 

a.  Data  Available.  No  engineering  data  was  available 
for  review  for  the  original  structures.  Plans  for  the  1945 
re-building  of  the  spillway  and  reports  of  periodic  in- 
spections by  the  Commonwealth  were  available  for  review. 

b.  Design  Features.  The  features  of  the  dam  are  shown 
on  Plates  2 and  3 and  on  the  Photographs  in  Appendix  D. 

Plate  2 shows  the  plan  and  profile  of  the  embankment 
(Photographs  E,  G,  and  H) . Plate  3 shows  the  spillway  as  it 
presently  exists  (Photographs  C,  D,  E and  G) . The  outlet 
works  shown  on  Plates  2 and  3 was  either  never  built  or  no 
longer  exists.  These  plates  were  drawn  in  1945,  and  cannot 
be  considered  construction  drawings  for  the  embankment.  As 
different  datums  were  used,  approximately  848.4  feet  must  be 
added  to  the  elevations  on  the  plates  to  match  the  elevations 
used  in  this  report,  which  are  based  on  mean  sea  level. 

c.  Design  Considerations.  Almost  nothing  is  known 

about  the  design.  " 

2 . 2 Construction. 

a.  Data  Available.  No  construction  data  for  the 
original  structure  was  available  for  review.  Limited 
details  of  the  re-construction  of  the  spillway  in  1945  and 
the  paving  of  the  spillway  approach  channel  in  1977  are 
available. 

b.  Construction  Considerations . Since  the  available 
construction  data  is  limited,  construction  methods  cannot  be 
assessed. 

2.3  Operation.  No  formal  records  of  operation  were 
reviewed . the  only  operational  feature  is  the  stoplog  slots 
on  the  spillway,  which  the  Owner  no  longer  uses. 

2 . 4 Evaluation. 

a.  Availability.  Engineering  data  was  provided  by  the 
Division  of  Dams  and  Encroachments , Bureau  of  Water  Quality 
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Management,  Department  of  Environmental  Resources,  Com- 
monwealth of  Pennsylvania,  and  by  the  Owner.  The  Owner  made 
the  president  of  the  Association,  as  well  as  other 
Association  members,  available  for  information  during  the 
visual  inspection. 

b.  Adequacy.  The  type  and  amount  of  design  data  and 
other  engineering  data  are  very  limited,  and  the  assessment 
must  be  based  on  the  combination  of  available  data,  visual 
inspection,  performance  history,  hydrologic  assumptions,  and 
hydraulic  assumptions. 

c . Validity.  There  is  no  reason  to  question  the 
validity  of  the  available  data. 


I 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1 Findings . 

a.  General . The  overall  appearance  of  the  dam  is 
fair,  with  observations  noted  below: 

A sketch  of  the  dam  with  the  location  of  some 
deficiencies  is  presented  on  Plate  B-l. 

Survey  information  acquired  for  this  inspection  is  summarized 
in  Appendix  B.  On  the  day  of  the  inspection,  the  pool  was 
at  spillway  crest  elevation. 

b.  Dam.  The  embankment  appears  in  fair  condition. 

Much  low  brush  and  some  trees , which  are  about  3 inches  in 
diameter,  are  growing  on  the  earthfill  (Photographs  C and 
E) . The  sod  appears  to  be  in  good  condition  except  on  the 
upstream  slope  of  the  embankment  to  the  left  of  the 
spillway,  where  bare  soil  is  visible  (Photograph  D) . There 
is  no  riprap  on  the  upstream  slope.  There  are  two  depressed 
areas,  each  about  1 foot  square,  on  the  top  of  the  embank- 
ment. An  eroded  surface  drainage  path  leads  down  the  left 
abutment.  The  courses  of  the  stone  masonry  are  uneven  and 
tilted.  To  the  left  of  the  spillway,  the  stone  masonry  is 
bulged  (Photograph  H) . The  bulge  is  apparently  a long 
standing  condition  and  from  its  appearance  could  have  been 
present  since  original  construction.  The  bulge  makes  a 5.1V 
on  1H  slope;  the  remainder  of  the  stone  masonry  face  is  more 
vertical.  Concrete,  apparently  wasted  during  previous 
construction,  covers  both  an  area  to  the  right  of  the  bulge 
and  along  the  toe  of  the  mortarless,  stone  masonry  section 
(Photograph  H) . Clear  seepage  of  about  10  gpm  is  flowing 
from  beneath  the  wasted  concrete.  The  Owner  reports  that 
this  is  the  approximate  location  of  the  outfall  of  the  old 
outlet  works  conduit.  Although  the  lowest  point  on  the  top 
of  the  dam  was  at  elevation  950.5  (Appendix  B) , the  top 
elevation  used  in  rating  the  dam  was  Elevation  950.7,  which 
is  the  top  of  the  spillway  wall.  No  design  information  is 
available  to  ascertain  the  design  elevation  for  the  top  of 
the  dam. 


c.  Appurtenant  Structures. 

(1)  Spillway.  The  spillway  appeared  to  be  in 
fair  condition.  The  left  approach  wall  is  tilted  and  offset 
by  0.5  foot  from  the  spillway  walls  (Photograph  D) . The 
mortar  is  missing  or  deteriorated  in  the  stone  masonry 
spillway  walls.  The  right  wall  has  a shrinkage  crack. 

There  is  a gouge  in  the  embankment  near  the  left  spillway 
wall  (Photograph  E) . Stoplog  slots  were  constructed  in  the 
spillway  walls.  The  Owner  reports  that  the  stoplogs  are  no 
longer  in  use. 

(2)  Auxiliary  Spillway . The  auxiliary  spillway 
is  a depression  in  the  right  abutment  (Photograph  F) . The 
cross  section  is  irregular,  especially  at  the  approach  area. 
Trees  are  growing  in  the  channel,  and  it  has  not  been 
maintained. 

(3)  Outlet  Works.  No  evidence  of  the  outlet 
works  was  observed i The  original  outlet  works  was  reported 
to  be  mortarless,  stone  masonry  conduit  extending  through 
the  dam.  The  top  of  the  conduit  was  supported  by  wooden 
planks.  Previous  inspections  by  The  Pennsylvania  Water 
Supply  Commission  reported  the  planks  to  be  rotten  and  the 
masonry  to  be  falling  into  the  conduit.  The  Owner  did  not 
have  any  information  on  the  date  or  method  of  plugging  the 
conduit. 

d.  Reservoir  Area.  The  slopes  along  the  reservior  are 
generally  quite  flat  with  many  cottages  built  very  close  to 
the  Lake  Shore.  The  Peninsula  separating  the  upper  and 
lower  ponds  was  visited  during  the  inspection  (Photographs  A 
and  B) . Except  along  the  Lake  Shore,  the  watershed  consists 
mostly  of  farm  fields  and  woodland. 

e.  Downstream  Conditions.  The  channel  immediately 
downstream  from  the  Dam  has  vertical  sides  cut  into  the 
bedrock  (Photograph  I) . Some  small  debris  were  present  in 
the  channel.  The  stream  flows  0.1  mile  to  an  abandoned  mill 
dam  with  a silted  in  reservoir  and  another  0.1  mile  to  a 
small  bridge  on  a secondary  road.  Along  this  reach  there 
are  two  houses  situated  about  15  feet  above  the  streambed. 
The  stream  then  flows  for  2.2  miles  through  a steep  and 
narrow  valley  to  its  confluence  with  Tunkhannock  Creek.  The 
latter  reach  is  uninhabited  and  unobstructed  except  for  the 
last  0.2  mile,  where  the  stream  passes  under  a small  bridge. 
About  10  houses  are  located  near  the  bridge.  One  house  is 


L 


situated  about  10  feet  above  streambed.  The  others  are 
between  15  and  30  feet  above  streambed.  Access  to  the  dam 
is  by  paved  road  to  the  left  of  the  embankment. 


SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedure . The  reservoir  is  maintained  at  spillway 
crest  Elevation  947.0  with  excess  inflow  discharging  over 
the  spillway. 

4.2  Maintenance  of  Dam.  Most  of  the  members  of  the  Lake 
Carey  Welfare  Association  live  adjacent  to  Lake  Carey. 
Maintenance  is  apparently  performed  when  deemed  necessary  by 
the  officers  of  the  Association.  Formal  inspections  of  the 
dam  are  not  made.  Informal  inspections  of  the  dam  are 
apparently  made  by  the  members  of  the  Association,  but  not 
on  a regular  basis. 

4.3  Maintenance  of  Operating  Facilities.  There  are  no 
operating  facilities  currently  in  use. 

4.4  Warning  Systems  in  Effect.  The  Owner  gave  the  in- 
spection  team  a verbal  description  of  the  emergency  warning 
and  operation  system  that  is  applicable  for  Lake  Carey  Dam. 
The  Ovmer  said  that  emergency  warning  system  consists  of 
informing  the  Office  of  Civil  Defense,  which,  in  turn,  would 
notify  local  authorities. 

4.5  Evaluation  of  Operational  Adequacy.  The  amount  of 
brush  observed  on  the  embankment  and  in  the  auxiliary 
spillway  indicates  that  a more  frequent  brush-cutting 
schedule  is  warranted.  The  procedures  used  by  the  Owner  to 
inspect  the  dam  need  improvement.  There  is  no  means  of 
drawing  down  the  lake.  The  emergency  warning  system  is 
good,  but  the  assessment  of  conditions  that  would  require 
activation  of  the  emergency  warning  system  could  be  greatly 
improved. 
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SECTION  5 


HYDRAULICS  AND  HYDROLOGY 


5 . 1 Evaluation  of  Features . 

a.  Design  Data.  No  design  data  was  available  for 
review.  During  1919,  a brief  report  on  the  dam  was  made 
by  the  Pennsylvania  Water  Supply  Commission,  but  the 
hydrology  and  hydraulics  of  the  dam  were  not  addressed. 

In  1945 , in  the  report  upon  the  application  of  the 
Owner  to  improve  the  spillway,  the  commission  estimated 
the  combined  spillway  capacity  of  the  dam  at  432  cfs 
with  stoplogs  in  place.  This  rating  used  an  auxiliary 
spillway  depth  greater  than  the  one  currently  available 
and  did  not  entirely  account  for  the  existing  spillway 
geometry. 

b.  Experience  Data.  As  was  noted  in  Paragraph  1.2g, 
the  dam  was  overtopped  in  1948  and  there  were  problems 
during  tropical  storm  Agnes,  although  it  was  not  over- 
topped then. 

c . Visual  Observations. 

(1)  General . The  visual  inspection  of  Lake 
Carey  Dam,  which  is  described  in  Section  3,  resulted  in 
a number  of  observations  relevant  to  hydraulics  and 
hydrology.  These  observations  are  evaluated  herein 
for  the  various  features. 

(2)  Embankment . The  general  arrangement 
of  the  embankment  indicates  that  if  it  were  over- 
topped by  an  amount  sufficient  to  dislodge  the  upper 
part  of  the  mortar less,  stone  masonry  section,  then 
the  failure  of  the  embankment  will  be  almost  instanta- 
neous . 


(3)  Appurtenant  Structures . No  conditions 
were  observed  in  the  spillway  that  would  reduce  its 
discharge  capacity  during  a flood.  The  uneven  approach 
conditions  and  trees  in  the  auxiliary  spillway  would 
reduce  its  discharge  capacity.  The  auxiliary  spillway 
is  sufficiently  close  to  the  right  end  of  the  embankment 
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that  there  could  be  an  erosion  hazard  to  the  embankment 
from  sustained  flows  in  the  auxiliary  spillway.  There 
is  no  emergency  drawdown  capability  for  the  reservoir, 
which  is  considered  to  be  a serious  deficiency. 

(4)  Reservoir  Area.  No  conditions  were  ob- 
served in  the  reservoir  that  would  significantly  reduce 
the  spillway  capacity  of  Lake  Carey  Dam.  It  is  apparent 
that  many  of  the  cottages  along  the  Lake  shore  would  be 
flooded  by  substantial  rises  in  the  pool.  The  peninsula, 
its  earthfill  extension  and  the  bridge  opening  that 
divides  the  two  ponds  apparently  will  act  as  a dam  during 
flood  conditions.  In  effect,  two  dams  must  be  analyzed 
in  order  to  evaluate  Lake  Carey  Dam.  During  the 

course  of  the  inspection,  a brief  visit  was  also  made  to 
Stevens  Lake,  which  is  situated  upstream  from  Lake 
Carey,  to  evaluate  its  hydraulic  and  hydrologic  ef- 
fect upon  Lake  Carey.  Relevant  data  is  listed  in 
Appendix  C.  The  assessment  of  Lake  Carey  Dam  is  based 
on  existing  conditions  and  the  effects  of  future  develop- 
ment were  not  considered. 

(5)  Downstream  Conditions.  No  conditions 
were  observed  immediately  downstream  of  the  dam  that 
would  reduce  the  spillway  discharge  capacity.  Access 
to  the  dam  is  good.  The  two  bridges  on  Mill  Brook 
would  not  provide  significant  mitigating  effects  to 
flood  flows  originating  upstream.  These  bridges  would 
increase  the  water  surface  elevation  upstream  from  them 
during  a flood  occurence.  The  conditions  observed  down- 
stream indicate  that  a high  hazard  classification  is  war- 
ranted for  Lake  Carey  Dam. 

d.  Overtopping  Potential. 

(1)  Spillway  Design  Flood.  According  to 
the  criteria  established  by  The  Office  of  the  Chief 
of  Engineers  (OCE)  for  the  size  (Intermediate)  and 
Hazard  potential  (High)  of  Lake  Carey  Dam,  the  spill- 
way design  flood  (SDF)  is  the  probable  maximum  flood 
(PMF) . 


(2)  Description  of  Model.  The  watershed 
was  modeled  with  the  HEC-1DB  computer  program.  The 
HEC-1DB  computer  program  computes  a PMF  runoff  hydro- 
graph and  routes  the  flows  through  both  reservoirs 
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and  stream  sections.  In  addition,  it  has  the  capa- 
bility to  simulate  an  overtopping  dam  failure.  A 
component  of  the  PMF  was  determined  at  Stevens  Lake 
and  then  was  routed  through  the  dam.  The  outflow  was 
routed  down  to  Lake  Carey  Upper  Pond  and  added  to  the 
PMF  inflow  component  from  the  uncontrolled  drainage 
area  above  the  upper  pond.  The  combined  inflow  was 
routed  through  the  upper  pond  and  added  to  the  uncon- 
trolled PMF  component  inflow  to  the  lower  pond.  The 
combined  inflow  to  the  lower  pond  was  routed  through 
the  lower  pond  and  downstream  to  Tunkhannock  Creek. 

It  was  assumed  that  no  runoff  occured  downstream  of 
Lake  Carey  Dam.  Identical  methods  were  used  for 
various  percentages  of  the  PMF.  It  should  be  noted 
that  the  outflow  from  the  upper  pond  is  dependent 
upon  the  pool  elevation  of  the  lower  pond.  The 
HEC-1DB  program  is  unable  to  model  this  condition. 
Therefore,  certain  simplifying  assumptions  were 
made,  as  noted  in  Appendix  C. 

(3)  Summary  of  Results.  The  following 
table  summarizes  the  results.  Selected  parts  of  the 


program  output  are  in  Appendix  C. 
for  the  PMF  is  24.7  inches: 

The  total 

PMF 

rainfall 

1/2  PMF 

Total  Runoff  (inches) 

22.4 

11.2 

Inflow  to  upper  pond  (cfs) 

14,218 

6,418 

Outflow  from  upper  pond  (cfs) 

Depth  of  Overtopping 

12,592 

4,976 

Peninsula  between  ponds  (ft.) 

5.7 

3.8 

Inflow  to  lower  pond  (cfs) 

13,999 

5,138 

Outflow  from  lower  pond  (cfs) 

Depth  of  overtopping  at 

11,980 

4,466 

Lake  Carey  Dam  (ft.) 

9.5 

4.6 

As  it  exists,  the  dam  can  pass  about  11  percent  of 
the  PMF  without  overtopping.  If  the  dam  were  raised  to 
its  assumed  design  elevation,  it  could  pass  about  12  percent 
of  the  PMF  without  overtopping.  Furthermore,  many  of 
the  homes  along  the  Lake  Shore  would  be  flooded  by  high 
pool  elevations. 


(4)  Spillway  Adequacy.  The  criteria  used  to 
determine  the  adequacy  of  spillways  is  presented  in 
Appendix  C.  For  the  occurence  of  the  1/2  PMF,  both 
the  peninsula  separating  the  ponds  and  Lake  Carey  Dam 
are  overtopped.  Lake  Stevens  Dam  upstream  of  the 
upper  pond  is  not  overtopped  by  the  1/2  PMF.  It  was 
not  assumed  to  fail.  Two  different  methods  were  used 
to  determine  the  spillway  adequacy.  In  both  methods 
it  was  assumed  that  Lake  Carey  Dam  would  develop  a 
25-foot  wide  breach  0.1  hour  after  being  overtopped 
by  3 feet.  For  the  first  method,  the  peninsula  sepa- 
rating the  ponds  was  assumed  not  to  fail.  For  the  second 
method,  the  peninsula  was  assumed  to  develop  a 50-foot 
wide  breach  0.1  hour  after  being  overtopped  by  3.4  feet. 

The  first  method  raises  the  water  surface  at  the  con- 
fluence of  Mill  Brook  and  Tunkhannock  Creek  by  0.6  foot; 
the  second  method  raises  the  water  surface  by  0.9  foot. 

This  rise  in  water  surface  does  not  include  the  effects 
of  the  narrow  bridge  at  this  point.  Assuming  critical 
depth  under  the  bridge,  the  rises  in  water  surface  would 
be  7.4  feet  and  10.4  feet  for  Methods  1 and  2,  respectively 
(Appendix  C) . There  is  a significant  rise  in  tailwater. 
Therefore,  the  spillway  capacity  is  rated  as  seriously 
inadequate. 
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SECTION  6 


STRUCTURAL  STABILITY 


6 . 1 Evaluation  of  Structural  Stability. 

a.  Visual  Observations . 

(1)  General . The  visual  inspection  of  Lake  Carey 
Dam,  which  is  described  in  Section  3,  resulted  in  a number 
of  observations  relevant  to  structural  stability.  These 
observations  are  evaluated  herein  for  the  various  features. 

(2)  Embankment . Brush  and  trees  on  the  embankment 
are  undesirable  because  they  provide  potential  seepage  paths 
along  the  roots.  There  apparently  has  been  some  minor 
erosion,  due  to  waves  on  the  unprotected  upstream  slope. 

The  two  small  depressions  on  the  top  of  the  embankment  could 
indicate  that  some  minor  internal  adjustments  have  occurred 
within  the  embankment.  The  surface  drainage  path  indicates 
improper  control  of  surface  drainage.  Because  of  the  age  of 
the  dam  and  the  apparent  lack  of  control  during  con- 
struction, it  is  impossible  to  determine  whether  the  bulges 
and  irregular  stone  masonry  are  the  result  of  poor  original 
construction  or  the  result  of  some  happening  during  the 
subsequent  102  years  of  service.  They  are  obviously  not  of 
recent  origin.  The  seepage  at  the  toe  of  the  dam  is 
apparently  coming  from  the  old  outlet  works  conduit. 

(3)  Appurtenant  Structures . The  spillway  left 
approach  wall  has  evidence  of  relative  movement,  probably 
caused  by  ice  pressure  or  frost  heave.  The  shrinkage  crack 
in  the  right  wall  is  probably  caused  by  improper  joint 
locations.  The  deteriorated  mortar  prevents  the  spillway 
walls  from  acting  as  a watertight  structure  and  can  only 
increase  the  seepage  potential.  The  gouge  to  the  left  of 
the  spillway  is  probably  caused  by  a stone  from  the  masonry 
wall  being  removed.  The  conditions  at  the  outlet  works  are 
of  concern.  In  view  of  the  uncertain  plugging  procedures 
for  the  old  conduit  a potential  for  collapsing  of  the 
conduit  and  settlement  of  the  embankment  might  be  present. 

b.  Design  and  Construction  Data.  No  records  of  design 
data  or  stability  computations  were  available  for  review. 
Furthermore,  except  for  exterior  lines  and  grades,  almost 
nothing  is  known  about  the  design  or  construction  of  the 


dam.  The  available  information  shows  that  the  upstream 
earthen  slope  is  about  IV  on  4H  and  that  the  downstream 
masonry  face  is  vertical.  The  top  of  embankment  has  a 
minimum  width  of  24  feet.  Insufficient  information  is 
available  to  analyze  the  downstream  masonry  section. 

Although  there  is  no  present  evidence  of  distress,  the  dam 
cannot  be  considered  to  have  more  than  a marginal  factor  of 
safety  for  structural  stability. 

The  data  required  to  analyze  the  dam  includes  the 
dimensions  and  condition  of  the  masonry  structure,  condition 
of  the  plugged  conduit,  the  level  of  the  phreatic  surface 
within  the  embankment  and  relevant  embankment  and  foundation 
physical  properties. 

c.  Operating  Records . There  is  no  evidence  that  any 
stability  problems,  except  for  possible  bulging  of  the 
masonry,  have  occurred  to  the  dam  during  its  operational 
history  of  102  years.  However,  it  should  be  recognized  that 
conditions  can  change,  particularly  with  respect  to  seepage, 
that  might  significantly  affect  the  future  performance  of 
the  dam. 

d.  Post-Construction  Changes.  There  have  been  no 
known  modifications  to  Lake  Carey Dam  that  would  affect  the 
stability  of  the  structure. 

e.  Seismic  Stability.  Lake  Carey  Dam  is  located  in 
Seismic  Zone  1.  Norma 11 y7  it  can  be  considered  that  if  a 
dam  in  this  zone  has  adequate  factors  of  safety  under  static 
loading  conditions,  it  can  be  assumed  safe  for  any  expected 
earthquake  loading.  However,  the  theoretical  static 
stability  of  Lake  Carey  Dam  is  not  known. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7 . 1 Dam  Assessment, 
a.  Safety. 

(1)  Based  on  available  records,  visual  in- 
spection, calculations,  and  past  operational  performance, 
Lake  Carey  Dam  is  judged  to  be  in  poor  condition.  The 
spillway  will  pass  only  11  percent  of  the  PMF  without 
overtopping  of  the  dam.  If  the  dam  should  fail,  the 
resulting  floodflows  would  significantly  increase  tailwater 
and  cause  loss  of  life  downstream.  The  spillway  capacity  is 
rated  as  seriously  inadequate.  According  to  criteria 
established  for  these  studies,  the  dam  must  be  rated 
as  unsafe  because  the  spillway  is  seriously  inadequate. 


(2)  The  embankment  cannot  be  considered  to  have 
more  than  a marginal  factor  of  safety  for  structural 
stability  due  to  the  age  of  the  structure  and  the  uncertain 
nature  and  condition  of  its  interior  composition. 


(3)  There  are  no  facilities  for  drawing  down  the 


reservoir. 


(4)  A summary  of  the  features  and  observed 
deficiencies  is  listed  below: 


Feature  and  Location 


Embankment : 
slopes 

upstream  slope 
top 

left  abutment 
downstream  face 
downstream  toe 

Spillway: 

left  wall 
right  wall 

embankment  at  left  wall 


Observed  Deficiency 


brush  and  trees 
erosion-no  riprap 
depressions  eroded 
drainage  path 
irregular  and  bulged 
seepage 


movement 
shrinkage  crack 
gouge 
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Feature  and  Location 


Observed  Deficiency  (cont.) 


Auxiliary  Spillway: 

irregular,  trees  in 
channel 


None;  probable  collapse 
hazard  from  old  outlet 
works 


probable  flooding  of 
homes  by  rising  pool 
during  flood 

(5)  The  peninsula  which  separates  the  two  ponds, 
although  not  designed  as  a dam,  acts  as  a dam.  This 
presents  an  additional  hazard  to  Lake  Carey  Dam. 

b.  Adequacy  of  Information.  There  is  sufficient 
information  to  assess  the  safety of  Lake  Carey  Dam. 

c.  Urgency . The  recommendations  in  Paragraph  7.2 
should  be  implemented  immediately. 

d.  Necessity  for  Further  Investigations.  In  order  to 
accomplish  some  of  the  remedial  measures  outlined  in 
Paragraph  7.2,  further  investigations  will  be  required. 

There  is  insufficient  data  to  analyze  the  stability  of  the 
embankment.  No  information  is  available  concerning  soil 
properties,  zoning,  foundation  conditions,  or  structural 
dimensions  of  the  mortar less  stone  masonry  downstream  face. 

7 . 2 Recommendations  and  Remedial  Measures . 

a.  In  view  of  the  concern  for  the  safety  of  Lake 
Carey  Dam,  the  following  measures  are  recommended  to  be 
undertaken  by  the  owner  immediately: 

(1)  Perform  a study  to  more  accurately  ascertain 
the  spillway  capacity  required  for  Lake  Carey  Dam  as  well  as 
the  nature  and  extent  of  the  mitigation  measures  required  to 
make  the  spillway  hydraulically  adequate. 


channe 1 

Outlet  Works: 

Reservoir 

shores 


I 

irj 


(2)  Perform  a study  to  ascertain  the  mitigation 
measures  required  to  make  the  dam  structurally  and  opera- 
tionally adequate.  This  study  should  include  an  exploration 
program  to  ascertain  the  condition  and  the  adequacy  of 
plugging  of  the  existing  conduit,  the  foundation  conditions, 
engineering  soil  properties,  and  internal  structural 
dimension  of  the  dam.  The  study  should  also  include  an 
analysis  of  the  structural  factors  of  safety  for  the 
embankment,  the  adequacy  of  seepage  control  measures,  and 
whatever  measures  are  required  to  make  the  factors  of  safety 
adequate . 

(3)  Perform  a study  to  ascertain  the  facilities 
required  to  adequately  drawdown  the  reservoir  during  an 
emergency  condition.  The  recommendations  resulting  from 
each  of  the  above  studies  should  be  implemented  immediately 
after  completion  of  the  studies.  An  obvious  option  is  that 
it  may  be  more  economical  to  replace  the  dam  in  an 
apparently  ideal  existing  downstream  location  than  to 
perform  the  above  studies  and  remedial  work.  However,  this 
decision  is  left  to  the  Owner. 

b.  In  addition,  the  Owner  should  undertake  the 
following  operational  and  maintenance  procedures : 


(1)  Develop  a detailed  emergency  operation  and 
warning  system  for  Lake  Carey  Dam.  The  warning  system 
should  include  warnings  for  residents  along  the  Lake  Shore. 

(2)  Institute  a program  of  detailed  annual 
inspections  for  Lake  Carey  Dam  by  a professional  engineer 
experienced  in  the  design  and  construction  of  dams.  Use 
the  results  of  the  inspection  to  determine  if  remedial 
measures  are  necessary. 


(3)  During  periods  of  unusually  heavy  rains, 
provide  round-the-clock  surveillance  of  Lake  Carey  Dam. 

(4)  When  warnings  of  a storm  of  major  pro- 
portions are  given  by  the  National  Weather  Service,  the 
Owner  should  activate  his  emergency  operation  and  warning 
system. 

c.  In  addition,  the  Commonwealth  of  Pennsylvania 
should  require  the  owner  of  the  peninsula  between  the 
ponds  to  ensure  that  the  earthfill  and  bridge  present 
no  hazard  to  Lake  Carey  Dam. 
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EMBANKMENT 
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STAFF  GAGE  OR  RECORDER  ^ Otvi  C 


OUTLET  WORKS 


UNGATED  SPILLWAY 


PILLWAY 


RESERVOIR  AND  WATERSHED 


DOWNSTREAM  CHANNEL 


AUXILIARY  SPILLWAY 


-SHRINKAGE  CRACK 


SPILLWAY- 


DETERIORATED 

MORTAR 


-WALL  OFFSET 
AND  TILTED 


GOUGE- 


BULGE- 


_BARE  AREA  WITH 
MINOR  AMOUNT 
OF  SCOUR 


SEEPAGE 
10  GPM 


NOT  TO  SCALE 


depressions  in 

EMBANKMENT 
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APPENDIX  C 


HYDROLOGY  AND  HYDRAULICS 


In  the  recommended  Guidelines  for  Safety  Inspection  of  Dams, 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers  (OCE), 
established  criteria  for  rating  the  capacity  of  spillways.  The  recom- 
mended Spillway  Design  Flood  (SDF)  for  the  size  (small,  Intermediate, 
or  large)  and  hazard  potential  (low,  significant,  or  high)  classification 
of  a dam  Is  selected  In  accordance  with  the  criteria.  The  SDF  for 
those  dams  In  the  high  hazard  category  varies  between  one-half  of  the 
Probable  Maximum  Flood  (PMF)  and  the  PMF.  If  the  dam  and  spillway 
are  not  capable  of  passing  the  SDF  without  overtopping  failure,  the 
spillway  capacity  is  rated  as  Inadequate.  If  the  dam  and  spillway  are 
cai>able  of  passing  one-half  of  the  PMF  without  overtopping  failure, 
or  If  the  dam  is  not  In  the  high  hazard  category,  the  spillway  capacity 
is  not  rated  as  seriously  inadequate.  A spillway  capacity  is  rated  as 
seriously  Inadequate  If  all  of  the  following  conditions  exist: 

(a)  There  Is  a high  hazard  to  loss  of  life  from  large  flows 
downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would  significantly 
increase  the  hazard  to  loss  of  life  downstream  from  the  dam  from  that 
which  would  exist  Just  before  overtopping  failure. 


(c)  The  dam  and  spillway  are  not  capable  of  passing  one-half 
of  the  PMF  without  overtopping  failure . 
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APPENDIX  C 

S River  Basin 

Name  of  Stream:  PWn-  “RgooK 

Name  of  Dam:  U f\*-€  C.Afi.ey 

ND? ID  No.:  PA-  OOW7 

DER  ID  No.:  6&-Q& 

Latitude:  A/  V/  ° 3 £&  " Longitude:  W 7 S'  ° ' /£ '' 

Top  of  Dam  (low  spot)  Elevation:  tfS’O.  S 

Streambed  Elevation:  937>  6 Height  of  Dam:  /3  ft 

Reservoir  Storage  at  Top  of  Dam  Elevation:  */8/Q acre-ft 

Size  Category:  JT rJ refi.™ eo< '4t£ 

Hazard  Category:  /4i6i+ (see  Section  5) 

Spillway  Design  Flood:  P/fff 

* See  A/ex-r  sneer 
UPSTREAM  DAMS 

Distance  Storage 

from  at  top  of 

Dam  Height  Dam  Elevation 
Name  (miles)  (ft)  (acre-ft)  Remarks 

St  evens  r aIat  *«*».  4-Ajcf 

±AjL£  />  7 /Q-2  //96  < £o*JTAi  W3  AO  out m 


,<■  ■ V 


ANNETT  FLEMING  CORDDRY 
AND  CARPENTER,  INC 
HARRISBURG,  PA. 


SHEET 


SHEET  NO. 


.CHECKED  BY. 


COMPUTED  BY. 

Aowco.  "P©*>o 


T oT*t. 


A//)Tu£rtu 

Lfince  \ 


SuficHAtte 


vJAcHAftcr  Piekv 


Dri>y\ 


V 8/  O 


TOTAL.  a/AT*AA  l LA*.*" 


ANNETT  FLEMING  CORDDRY  SUBJECT- 
AND  CARPENTER,  INC. 

HARRISBURG,  PA. 


In  PlLS... 


A* 


FILE  NO. 


SHEET  NO.. 


OF. 


SI 


FOR. 


COMPUTED  BY. 


.DATE. 


.CHECKED  BY_ 


.DATE 


Sy  STfi>v\  S^erc.*  A 


N 


/ 


AO. 


\ 


c-t( 


SP  11MM 


iu  g H<a*J  Mifr 


Name  of  Stream:  _ 
Name  of  Dam:  JL, 
ND»  ID  No.:  Vt 

DER  ID  No . : 

Latitude:  N Hf°  35  ' 


‘iLL  \$<ZOO*U 


River  Basin 


) TEV LAUF 


;oS87  ( LAxg  C* 

-0  6 (l.^gC»atv^  to 6 -gT  5rweN<,  Uittf' 

Longitude:  IV  75*°  


For  Area / 

which  consists  of  Subareas 


of  iL," 


sq.  mile 


Total  Drainage  Area 


PMF  Rainfall  Index 


Zone 

Geographic  Adjustment  Factor 
Revised  index  Rainfall 


*7.  O sq.  mile 

in. , 24  hr. , 200  sq.  mile 


Hydromet . 40  Hydro  met.  33 
(Susquehanna  Basin)  (Other  Basins) 

N/A  tUA 


967 


Time 
6 hours 
12  hours 
24  hours 
48  hours 
72  hours 
96  hours 


(percent) 


Percent 


J2Z— 

ilk.  . 

/ H f?r_ . 

/.?£_ 

c-  5 


SoSQUE 


Name  of  Stream:  TYh'uu  7%(2oo&. 

.A 

VA  - OO  3 0 7 


River  Basin 


Name  of  Dam:  LAidf  JC._Ag.g V 
ND»ID  No.: 


DER  ID  No.: 


-O  fc 


Latitude : A/  ¥/ 0 3 Longitude:  jV  S€  ' /C  " 

Drainage  Area: "7.  O sq.  mile 


Data  for  Subarea: 


_&L 


(see  Sketch  on  Sheet  C-  M ) 

Name  of  Dam  at  Outlet  of  Subarea:  L A^cT  STgjgM<» 

Drainage  Area  of  Subarea: A 7 sq.  mile 

Subarea  Characteristics: 

Assumed  Losses:  1,0-lnch  initial  abstraction  + 0.05  ln/hr 

The  following  are  measured  from  outlet  of  subarea  to  the 
point  noted: 

L = Length  of  Main  Watercourse  extended  to  the  divide  = ^00  miles 

Lca  = Length  of  Main  Watercourse  to  the  centroid  - Q»  mile 

From  NAB  Data:  AaeA  //  pt-firc  & 

CP  * O.  (e>3L 
C<j>  = / » ^ 

TP  * Oj  x (L  x Lca)0,3  = ■!«  V6****  (hrs) 

Flow  at  Start  of  Storm  *1.5  cfs/sq.  mile  x Subarea  D.A  * cfs 

Computer  Data: 

QRCSN  * -0.05  (5%  of  peak  flow) 

RTIOR  *2.0 


Remarks : 


Data  for  Dam  at  Outlet  of  Subarea 
(see  Sketch  on  Sheet  C-7  ) 


Name  of  Dam:  _ 

Height: 

Spillway  Data: 


(existing) 


Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 

Type  Spillway 

"C"  Value  - Spillway 
Crest  Length  - Spillway  (ft) 

Spillway  Peak  Discharge  (cfs) 
Auxiliary  Spillway  Crest  Elevation 
Auxiliary  Spillway  Head  Available  (ft) 

Type  Auxiliary  Spillway 

"C"  Value  - Auxiliary  Spillway 
Crest  Length  - Auxiliary  Spillway  (ft) 


Existing 


/OXI.  O 
/CSVC 


Sheet  1 of 


Design 

Conditions 


sergsnn’i  n 


Ui e<  g. 


1791 


Peak  Discharge  (cfs)  N 
Combined  Spillway  Discharge  (cfs)  /8oo 

Spillway  Rating  Curve: 


Elevation 


*Ui 


Data  for  Dam  at  Outlet  of  Subarea 


Name  of  Dam:  L fsti.e'  Sxe 

Outlet  Works  Rating: 

Divert  of  Outlet  Mo  OutlcT" 

Divert  of  inlet  uo<bS 

P,r  R.e,^r 
tfAJO  OP 
Diameter  (ft)  = D Sp.tv.wAy 

Length  (ft)  * L 

Area  (sq.  ft)  * A 


Outlet  1 


Sheet  2 of 

?utlet  2 Outlet  3 


K Entrance 
K Exit 

K Friction**  29.1n2l/R4/3 
Sum  of  K 
(lA)0*5  - C 

Maximum  Head  (ft)  ■ HM 
0 » C A \/2g(HM)(cfs) 

Q Combined  (cfs) 


* R * Hydraulic  Radius  * (Area/Wetted  Perimeter) 
D/4  for  Circular  Conduits . 


c-e 


m&mm 


Data  for  Dam  at  Outlet  of  Subarea 


Name  of  Dam: 

La*.? Stevcms 

_ Sheet  3 of  4 

Storage  Data: 

Storace 

Elevation 

Area  million 

(acres)  aals 

acre-ft 

Remarks 

A3  y 7 - ELEVO 

o 

o 

* 

0 

k^TinnreO  "SorTa** 

ee  NdT'JWl  LAli** 

Vi.H  =^*  Ul 

wR 

x*l  v s»-T 

ST<LSMf«  AT  TOt 

/OS  H - sis v 4- 

6 a.  -a±  am 

7«2»4  - si. 

SpibUMAy  cUtAT" 
KMfiwkl  ^TCSfxie” 

/OS7 

no.L  39  o 

me* 

op  T>Atf\ 

1060 

/OBO  ** 

/3S.(o 

* ELEVO  - ELEV1  - (3 S^Aj) 


**  Planimetered  contour  at  least  10  feet  above  top  of  dam 


Name  of  Dam:  LAmg  S revels Sheet  4 of  J± 

Breach  Data:  'P/tss^S  3^/0  ©p-  - mo 

"D  A-T-  A T2c  Q \J  I e.eC  . 

Sketch  of  Dam  Profile  (not  to  scale) : 


Sketch  of  Top  of  Dam  (not  to  scale) : 


Soil  Type  from  Visual  inspection: 

Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601) fps 

(from  Q » CLH3/2  = V*A  and  depth  - (2/3)  x H) 

HMAX  - (4/9  V2/C2)  * ft.,  C » 

HMAX  + Top  of  Dam  Elev.  * » FAHEL 

(Above  is  elevation  at  which  failure  would  start) 

Dam  Breach  Data: 

BKWID  =» ft  (width  of  bottom  of  breach) 


z - 

(side  slopes  of  breach) 

ELBM  = 

(bottom  of  breach  elevation. 

minimum  of  zero  storage  elevation) 

WSEL  ■ 

(normal  pool  elevation) 

T FAIL  * 

mins 

« 

hrs  (time  for  breach  to  develop) 

r ■ 


Data  for  Dam  at  Outlet  of  Subarea  $ ~'2~ 

(see  Sketch  on  Sheet  C-  4 ) 

Name  of  Dam:  Ufirics  C rtaey  - Upo  ga.  Sheet  1 of  4* 

Height: £ . 4 ft  _ (existing) 


Spillway  Data: 

Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 
Type  Spillway 


Existing 

Conditions 

qso.  Co 


Design 
■ Condition?  , 

N er  c^ea'iSMSC) 

-di * 


“C"  Value  - Spillway  M /ft 

Crest  Length  - Spillway  (ft)  J£“.  9 

Solllwav  Peak  Discharge  (cfs) 

Auxiliary  Spillway  Crest  Elevation  Nl  /A 

Auxiliary  Spillway  Head  Available  (ft)  M J A 
Type  Auxiliary  Spillway  N /A 


jUjL 


dJA 


"C"  Value  - Auxiliary  Spillway 

Crest  Length  - Auxiliary  Spillway  (ft) , 

Auxiliary  Spillway 

Peak  Discharge  (cfs)  — 

Combined  Spillway  Discharge  (cfs) 

Spillway  Rating  Curve: 

ir 


700 


Elevation 

O Spillway  (cfs) 

O Auxiliary  spillway  (cfs)  Combined  (cfs) 

9V7.  o 

O 
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9H9.0 

HSH 

HSH 
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gh 
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9S-0.& 
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Data  for  Dam  at  Outlet  of  Subarea 
Name  of  Dam:  (Za<2 s~ 

Outlet  Works  Rating:  N\  o 
Divert  of  Outlet  OUTLET" 
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*0*10  Sheet  2 of  V 


Outlet  1 Outlet  2 Outlet  3 


invert  of  inlet 
Type 

Diameter  (ft)  * D 
Length  (ft)  * L 
Area  (sq.  ft)  * A 


VNjofcVLS 


K Entrance 
K Exit 

K Friction*-  29.1N2L/R4/3 
Sum  of  K 
(1A)°*5  - C 

Maximum  Head  (ft)  - HM 
0 - C A \Z2g(HM)(cfs) 

Q Combined  (cfs) 


* R » Hydraulic  Radius  « (Area/Wetted  Perimeter) 
D/4  for  Circular  Conduits. 


% 


c-ii-A 


Data  for  Dam  at  Outlet  of  Subarea 


&s2=. 

Name  of  Dam:  g CVtegy  - Ojorsai  ’P<frJD  Sheet  3 of 


Storage  Data: 

Storaoe 

Elevation 

Area 

(acres) 

million 

oals 

acre-ft 

Remarks 

SS^.3  * ELEVO* 

0 

0 

0 

9WH.2  -»GiW* 

3)30  — « 

NKT'»f**u  U^-c 
SToa^r 

fV7.D  * Eievd- 

/S>9  « 

nsH 

3&34  - Si- 

^aRiYI  A u 

Poau 

5-0,7 

206 

/HZ  2- 

940  ** 

* ELEVO  » ELEV1  - (3S1/A1) 

**  Planlmetered  contour  at  least  10  feet  above  top  of  dam 


Reservoir  Area  at  Top  of  Dam  is  A. 7 percent  of  watershed. 


Remarks 


Data  for  Dam  at  Outlet  of  Subarea 


Ai- 


Name  of  Dam: 


Sheet  4 of  4 


Breach  Data: 


Sketch  of  Dam  Profile  (not  to  scale) : 


rao't  — » 


»■  **T**«.U' 


Sketch  of  Top  of  Dam  (not  to  scale) : 

* zo’t  r*  ^ ... 


lot  to  scale);  qp  <»  w 'Ji*c 

. . I . AS  T<^»  ckfttV\  " 


Soil  Type  from  Visual  inspection:  Pftvgp  exc.«pt  At  rt&g* 

Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601)  ~7~$>  fps 

(from  Q = CLH3'2  * V« A and  depth  » (2/3)  x H)  A-L'Jl 

HMAX  « (4/9  V2/C2)  - 3.  4 ft. , C - "7 


HMAX  + Top  of  Dam  Elev.  * ^S'H.Q*  * FAILEL 

(Above  Is  elevation  at  which  failure  would  start)  ^ tzoao  * ISC- Cm 

^ ^ 1 G>  ^ O p ^ ^ ^ 

Dam  Breach  Data: 


BRWID 


O ft  (width  of  bottom  of  breach) 


WO  (side  slopes  of  breach) 


ELBM 


I HH.  (bottom  of  breach  elevation, 

minimum  of  zero  storage  elevation) 


WSEL 


T FAIL 


mins 


(normal  pool  elevation) 
ns  (unfit  Oml»* s pt* 


Q»  I hrs  (time  for  breach  to  develop) 


C ■■/ V 


River  Basin 


Name  of  Stream: 
Name  of  Dam:  _ 

ND§  ID  No . : 

DER  ID  No.: 


A-  00997 




Latitude : N Hi 0 3 V'  53T"  Longitude : W 1£°  CS’  *0" 

Drainage  Area:  "7,  O sq.  mile 

Data  for  Subarea:  A3- (see  Sketch  on  Sheet  C-_4j 

Name  of  Dam  at  Outlet  of  Subarea:  Lpnce  C*<2gv  - Po^cs 


Drainage  Area  of  Subarea: 
Subarea  Characteristics: 


sg.  mile 


Assumed  Losses:  1.0-lnch  Initial  abstraction  -t-  0.05  In 

The  following  are  measured  from  outlet  of  subarea  to  the 
point  noted: 

L 3 Length  of  Main  Watercourse  extended  to  the  divide  = 3.3 1 miles 
LcA  * Length  of  Main  Watercourse  to  the  centroid  » /.73  mile 

From  NAB  Data:  A«er*  1 1 'pu^TC  E* 

Cp  3 O*  (o  2— 


TP  3 CT  x (L  x L^)0*3  * 3.62,  (hrs) 

Flow  at  Start  of  Storm  3 1.5  cfs/sg.  mile  x Subarea  D.A  3 £ 

Computer  Data: 

QRCSN  3 -0.05  (5%  of  peak  flow) 

RTIOR  3 2.0 


Remarks: 


/ - 


1 


Data  for  Dam  at  Outlet  of  Subarea 
(see  Sketch  on  Sheet  C-  *-ll 


Name  of  Dam:  _ 

Height: _j 

Spillway  Data: 


LoujeTZ-  ro/^D 

(existing) 

Existing 


Sheet  1 of  H’ 


Design 


Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 

Type  Spillway 

"C"  Value  - Spillway 
Crest  Length  - Spillway  (ft) 

Spillway  Peak  Discharge  (cfs) 
Auxiliary  Spillway  Crest  Elevation 
Auxiliary  Spillway  Head  Available  (ft) 

Type  Auxiliary  Spillway 

"C"  Value  - Auxiliary  Spillway 
Crest  Length  - Auxiliary  Spillway  (ft) 


Peak  Discharge  (cfs) 
Iwav  Discharge  (cfs) 


Spillway  Rating  Curve: 

Elevation  Q,  SB^«3L. 

9*/ 7.  <3  O 

9 W8.V  1 I 


1.0 


o.r 


qro»7 

e.  w -?  o 


^>3 

330 

~usr 


J 

330 


360 


^28 


C-/6 


•'rv*  ■'* 


GANNETT  FLEMING  CORDDRY  su8JiCT 
AND  CARPENTER,  INC  — 

HARRISBURG,  PA.  FOB_k 


SHEET 


.CHECKED  BY. 


Q*  ■»  CA»r>C.AL 

./7PT  _ . 2.7  9'  , 


ooL  UlV3  SUL*  + kv 


GANNETT  FLEMING  CORODRY  sumct Av  file  no 


ANO  CARPENTER,  INC 
HARRISBURG,  PA. 


fob  LA*.g  ~Dh+* 


SHEET  NO.  1 B OF y_ 


. SHEET 


COMPUTED  BY. 


-DATE. 


-CHECKED  BY_ 


-DATE- 


i m 

\f  • e wo  sf 

use 

WCiU. 

AT 

SlcmatVoM  fi 

H 

Q - 

* ?S&0 

© 

«2 

» 3 

?s©.3 

8,4 

/0 

?n.o 

37.  o 

/.  C 

?$■/•* 

/03.S 

2.0 

IfJ.  o 

HS.\ 

2-3 

fsi.3 

n 8.? 

7.8 

?5  7.8 

Il  I7>5 

ti>  7 

1*1-7 

2 8?/r  3 

\ a.vLt«v»UAA 
if  v* 


S S’QrtSTfl.y 


C'.  a.Tj  raw 


Is! 


Data  for  Dam  at  Outlet  of  Subarea 

Name  of  Dam:  CfitAty 

Outlet  Works  Rating: 

Invert  of  Outlet  ^ ° ©orusT" 
(s)09.\LS 

invert  of  Inlet 
Type 

Diameter  (ft)  * D 
Length  (ft)  * L 
Area  (sq.  ft)  = A 


~ L& u>e72.  Sheet  2 of  H 

Outlet  1 Outlet  2 Outlet  3 


K Entrance 
K Exit 

K Friction**  29.1IJ2L/k4/3 
Sum  of  K 
(1A)°*5  * C 

Maximum  Head  (ft)  » HM 
Q * C A >/2g(HM)(cf3) 

Q Combined  (cfs) 


* R * Hydraulic  Radius  * (Area/Wetted  Perimeter) 
D/4  for  Circular  Conduits . 


C-/? 


Data  for  Dam  at  Outlet  of  Subarea 


Name  of  Dam:  Oag* V - Lo  uigR.  Sheet  3 of  W 


Storage  Data: 

Elevation 
9HI-Q  = ELEVO* 


Area 

(acres) 


Vjl10  = ELEV1  73 


£8.7 


Storage 
million  " 
gals  acre-ft 


1 A1  /V7  = SI 


Remarks 


* EDEVO  - ELEV1  - OSj/Aj) 

**  Planimetered  contour  at  least  10  feet  above  top  of  dam 


flcem* l.  Paec. 

Reservoir  Area  at  Top  of  Dam  is 


percent  of  watershed. 


Remarks 


Data  for  Dam  at  Outlet  of  Subarea 


Name  of  Dam:  / C-Aticy  £ Lc^hza.  Sheet  4 of 

Breach  Data: 

Sketch  of  Dam  Profile  (not  to  scale) : 


l=T 


-//o- 


‘ £. 


Sketch  of  Top  of  Dam  (not  to  scale) : 


Soil  Type  from  Visual  inspection: Stsm^  F*c..c4g 

Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601)  S fps 
(from  0 = CLH3/2  = V*A  and  depth  * (2/3)  x H)  A - U • «3l 

HMAX  * (4/9  V2/C2)  = • 3.0  ft. , C ■ 3»T 

HMAX  + Top  o^Dam  Elev.  ■ 3^3.7  = FAILEL 

(Above  Is  elevation  at  which  failure  would  start) 

Dam  Breach  Data: 


BRWID  = _ 

J5-0 

ft  (width  of  bottom  of  breach) 

Z * 

1.  0 

(side  slopes  of  breach) 

ELBM  =* 

^37.4 

(bottom  of  breach  elevation, 
minimum  of  zero  storage  elevation) 

WSEL  - _ 

9M7.0 

(normal  pool  elevation) 

T FAIL  » 6 mins 

* G»  t hrs  (time  for  breach  to  develop) 


C-PJ 


>1^  A 


River  Basin 


Name  of  Stream: 
Name  of  Dam:  l 


!x2oov i 


rb/^c 


NDS  ID  No. : PA  -00  867 


DER  ID  No.: 


Latitude : 


^ Hl°  2'i'  SS"  Longitude:  W 7S*  ST'  /P  " 


Drainage  Area: 

Data  for  Subarea: 


7.  O 


sq.  mue 


(see  Sketch  on  sheet  C-  H) 


Name  of  Dam  at  Outlet  of  Subarea: 
Drainage  Area  of  Subarea:  7.0  ( 
Subarea  Characteristics: 


0>^  O M£o*jT<3on.«rC 


sq.  mile 


Assumed  Losses:  1.0-inch  initial  abstraction  + 0.05  in /hr 

The  following  are  measured  from  outlet  of  subarea  to  the 
point  noted: 

L * Length  of  Main  Watercourse  extended  to  the  divide  - « ^5  mile 
Ica  = Length  of  Main  Watercourse  to  the  centroid  = „ £7  mile 

From  NAB  Data:  PAcft  / / r £ 

Cp  = 

C-j.  * !•  S' 

Tp  = CT  x (L  x Lq^)0*3  = > 9?  (hrs) 

Flow  at  Start  of  Storm  = 1.5  cfs/sq.  mile  x Subarea  D.A  * /.  3S  cfs 
Computer  Data: 

QRCSN  = -0.05  (5%  of  peak  flow) 

RTIOR  =2.0 

Remarks : 


C - ax 


Gannett  Fleming  Cordory 
and  Carpenter.  Inc. 
HAJtaisauna.  Pa. 


B.i06«T  fir  T CftOSi 

C Gwrtra.^ 


ASSOivig'  CAiTiCA-L 


3000 

445*6 

8tl£ 

10,5*48 


Flow*  u»‘>th  mo  faiv.wo.'T 

Fcovi  LJTTH  C A‘,L^*r  OP  Louitftt 
Pl-»x»  '~»*T\A  PAiLuaroP 

<v  to«Aiia 


APPENDIX  C 


Drainage  Area  (sq.  mile) 
PMF: 

Peak  Outflow  (cfs) 

Total  Runoff  (Inches) 

Dam  at  Outlet  ? 

Is  Dam  Overtopped  ? 
Depth  of  Overtopping  (ft) 
One-Half  PMF: 

Peak  Outflow  (cfs) 


SUMMARY 


STSvsmS 

Subarea 

up?** 

p«oo 

Subarea 

T*0»4O 

Subarea  Subarea  Total 

ftl 

lt2P  . 

AX 

A3 

t XSK  11)980 


N64 

®i»KY«  ...... 

/.// 

3.74  4-63 

IS*  7© 

.4474. 

Dam  at  Outlet? 

ye* 

'ft* 

Is  Dam  Overtopped  ? 

NO 

yet» 

NS'S 

Depth  of  Overtopping  (ft) 

— 

3.91 

M.C2. 

Does  Dam  Fall? 

HO 

s** 

rexT" 

Peak  Failure  Outflow  (cfs) 

— 

scr 

At  time  (hrs) 

- 

A*0 

Spillway  (percent  of  PMF) 

60* 

_ 3.0 y- 

DOWNSTREAM  SUMMARY 

Peak  Water  Surf  ac^ Elevation 

Bate 

Failure  After  Failure 

Remarks 

Cross  Section 
Cross  Section 
Cross  Section 
Cross  Section 
Cross  Section 


6h  CM 


& 40. X 

£££ 


eu\r*4«r  -a^ioef 

o S *'•  V & 

ja^iOfcr 


.n-AUXtttg 

> L»u»rt> 

J 

.X  n 

A Low 


t»\TVi+*T  tau\Qfeg 

L. 

-BftvQ&r 


Gannett  Fleming  Corddry 
and  Carpenter.  Inc. 

HANRiMuna.  Pa. 


COMPUTED  »Y. 


Selected  COmPUf£R  pRXf-J  TO  oT 

Notes  /)*/d  Xa 'DEx. 


fa$Sy*tA\* >6  NO  FA.kUftlS 
For  yRR.ov»ft  HATios  OP  PMp  l 

SySTEi*  p«  Pisuii 

L*<*  SrtvtNS 

Cftiuy  U*ppep-  Fond 
LAvlC  Ca««y  Laws*.  Fond 
PAmA4C  CfntFR. 


p/?cr 

c-5^to  c-*e 
C-;?4*  ro  C-J© 
C-3D 
C-3t 
C-3t 
C-3 1 


Assuming  o»»Juy  La*f  Crt«ey  PA-lS  ; 

^motc  s ; a")  pLA*J  *d_  n«t  o«eo 

b)  Fi>pw«  vpf>T*effr\  o/t  Lo*>eu.  joo/jc> 
joewcuL.  to  No  FAin/er  SC>yfi  PWF^) 

JCpJpvT  C-3S.ro  C-3H 

Sysre**  pent-  Fi-ohs  C-3Sto  C-3(o 

LA/c?  Cfttiey  Louttfu.  po«o  C-36 

CeNren.  C -3C 

f\  ss««v»’.M  & Both  Lkiic  C.A&t y /}*>D  pt/v-NSi/L*!  FA>L 

L tee  a/otcs  /)8ov«^ 

JTrjpi/r  C-31  ro  C-3 9 

SySTcr*.  peAK.  FcoujS  C.'HO  ro  C-Wf 

Lti/te  CAitty  Uppbd  Posjo  C-V2- 

/‘AM.e  Crtfiey  ^otoeK,  Pong  C'VJL 

VAnAce  Center*-  C-HCL 


C-Af 


MIS 


J 


f 


4 


FLOOD  HYDROGRAPH  PACKAGE  (HEC-l) 
PAH  SAFETY  VERSION  JULY  1978 
LS5T  iB»inomwTrwjr7Br- 

mmmmtmntmmmmt 


LAKE  CAREY  DAN 

mrirooK 

BFCC 

IS  0 


RUNOFF  INTO  STEVENS  LAKE-NUB  POND 
1.7  7.0 

— ns — 127  134 — nr — 


.62 

-.U5  — -2.0 
1 

ROUTE  THROUGH  LAKE  SUEVENS 


Y1  1 

♦A  .01  46.4  62  122  135.6 

*E  1017  '1049  1054  " 1060  -1080 

II  1054  51.9  3.1  1.5 

»R  0 10  0 

IF  1 0 5 "1048.7  51.9 


IR  0 10  0 

IF  1 0 5 1048.7  51.9  0 1 — 1059 

IT1048.7  1049.0  1068 

18  0 1 99999 

ID  1059  7.7  1.5  148 

K 1 1 1 

K1  ROUTE  OUTFLOW  LAKE  STEVENS  TO  UPPER  LAKE  CAREY(SECT.l) 

Y 1 

Y1  1 

Y6  .07  _ .05  .07  1030  1100  2400  . 02 

Y7  ' 0 1100  370  1060  600  1040  700  1030 


31 

Y6 

.07 

.05 

.07 

1030  1100 

2400 

32 

Y7 

* 0 

1100 

370 

1060  600 

1040 

33 

Y7 

750 

1040 

850 

1080  1050 

1100 

34 

K 

1 

1 

35 

K1 

route  Outflow  to  upper  pond  (Sect, 

"2) 

36 

Y 

1 

37 

Y1 

i 

38 

Y4 

.07 

105 

~ TV 

968  "1000 

2400 

39 

Y7 

0 

1000 

150 

980  250 

973 

40 

Y7 

270 

973 

600 

980  1320 

1000 

' 41 

K 

0 

2 

42 

K1 

UNCONTROLLED  RUNOFF  INTO  LAKE  GAREY  1 

43 

H 

1 

1 

4.4 

7.0 

44  ‘ 

P - 

21*7 

118 

12/  136 

142 

45 

T 

710  1030 


8 2.62 


2 2 1 
COHBINE  OUTFLOW  LAKE  STEVENS  AND  INFLOW  UPPER  LAKE  CAREY 


C 


* 


K1  ROUTE  THROUGH  UPPER  LAKE  CAREY 
Y 1 

~n — i 

<A  .01  171.2  189  251 

IE  889.3  944.2  947  960 

'll  ~947  — 1579  “.001  — 175 94 

ID  952.6  3.1  1.5  500 

K 0 3 


— 34  ".733 


H 1 1 

P 21,3 

7 

U .89  .62 

X 1.35  -.05 


1 0.9 


21.3  118  127  136  142  145 

~ "1.0 


K1  COMBINE  FLOWS  TO  LOWER  POND 

X J_ 3 1 

XI  ~ Mult  nffiUUGH  LOWER  POND  — - - - 

r i 

Y1  1 -947  -1 

Y4  94679  W~WJ  ' 948.4“949.2 — 949.1 950“ 95073 951  ~951.6 


72 

Y4 

952 

952.3 

957.8 

964.7 

73 

Y5 

0 

,1 

29 

71 

136 

j 74 

75 

" 95  715 
IA  .01 

801 

.02 

"3074 

73 

7101 

88.7 

135 

76 

IE  937.6 

941 

947 

950.7 

960 

77  ‘ 

78 

II  947' 
ID  950.7 

2.7 

1.5 

90 

79 

K 

1 

4 

-ROUTE  THROUGH  DOWNSTREAM  SECTION 
1 


960  420  940  550  930  560  920 

930  700  940  800  960 


600  920 


77  610  930  700  940  800 

K 1 5 ‘ — 

Y 1 

Y1  1 

Y6  .09  7ft  709  840  880 

Y7  0 880  100  860  200 

Y7  217  850  280  860  1000 


709  WO  880  600  “7133 

100  860  200  850  201  840  216  840 

280  860  1000  880 

l 


"76  709  705  709  758  840  2450 7024 

Y7  0 840  450  800  660  760  665  758  675 

Y7  720  760  850  800  950  840 


C - 2.7 


■ ■ - 


■SEXTET 


1 101 

Y6 

.07 

.05 

.07 

718 

800 

2250 

.018 

102 

Y7 

0 

BOO 

280 

740 

420 

720 

430 

718 

450 

718 

103 

Y7 

500 

720 

560 

740 

740 

800 

104 

K ' 

1 

8 

ICS 

Y 

1 

106 

Y1 

1 

107 

Y6 

.07 

.05 

.07 

T7T 

855" 

3300 

.012 

67? 

108 

Y7 

0 

800 

450 

700 

750 

680 

.755 

679 

765 

109 

Y7 

780 

680 

850 

700 

1380 

800 

110 

~J 

1 

T 

— 1 

111 

K1 

ROUTE  TO  DOWNSTREAM  NO. 

9 (DAMAGE  CENTER) 

112 

Y 

1 

113 

Yl 

~r 

114 

Y6 

.05 

.04 

.05 

632 

700 

3150 

.013 

115 

Y7 

0 

700 

450 

640- 

840 

637 

845 

632 

860 

CM 

to 

116  “ 

""  Y7  865 

— 837 

1070  — 

640 

1600 

700 

117 

K 

99 

1 PREVIEW  OF  SEQUENCE  OF  STREAM  NETWORK  CALCULATIONS 


RUNOFF  HYDROGRAPH  AT  1 • 

ROUTE  HYDROGRAPH  TO  1 

-ROUTE  HYDROGRAPH  TO  1 “ " 

ROUTE  HYDROGRAPH  TO  1 

RUNOFF  HYDROGRAPH  AT  2 

CUHBINE  THTDROGRAPHSTTI 2 

ROUTE  HYDROGRAPH  TO  2 

RUNOFF  HYDROGRAPH  AT  3 

“COMBINE  -2UTDR06RAPHS  AT “3  — 

ROUTE  HYDR06RAPH  TO  3 

ROUTE  HYDROGRAPH  TO  A 

ROUTE  HYDROGRAPH  7D  S 

ROUTE  HYDROGRAPH  TO  6 

ROUTE  HYDROGRAPH  TO  7 

_ ROUTE  HYDROGRAPH  TO 8 

ROUTE  HYDROGRAPH  TO  9 

END  OF  NETWORK 


% 


c - 


dUitftfeAi 


PEAK  FLOW  AND  STORAGE  (END  OF  PERIOD)  SUNNARY  FOR  NULTIPLE  PLAN-RATIO  ECONOMIC  CONFUTATIONS 

— FUSS  IN  CUBIC  TEH  PER  SECOND  TCUBIC  NETERS  PER  SECOND) 

AREA  IN  SQUARE  NILES  (SQUARE  KILOMETERS) 


RATIOS  APPLIED  TO  FLOWS 


OPERATION 

STATION 

AREA 

PLAN 

RATIO  1 

RATIO  2 

RATIO  3 

RATIO  4 

RATIO  5 

RATIO  6 

RATIO  7 

! 

1.00  " 

770 

•50 

,35 

•25 

.15 

.05 

HYDROGRAPH  AT 

r_ 

1770’ 

1 

5113“ 

65/7, 

2557“ 

1790." 

1778.- 

757. 

256. 

( 

4.40) 

( 

144.80) ( 

101.36) ( 

72.40) ( 

50.68X 

36.20) ( 

21.72X 

7.24)4 

i 

ROUTED  TO 

1 

1.70 

1 

4495. 

2254, 

1578* 

"1143. 

836* 

514. 

176. 

( 

4.40) 

( 

127.29) ( 

63.82) ( 

44.69X 

32.36X 

23.66X 

14.56) ( 

4.99.X 

ROUTED  TO 

1 

1770 

! 

6664r 

2252. _ 

1577. 

1143. 

"836“ 

514,“ 

""“176. 

( 

4.40) 

( 

132.07) ( 

63.78) ( 

44.65X 

32.36) ( 

23.66X 

14.55) ( 

4.98)4 

ROUTED  TO 

1 

1.70 

1 

4564. 

2248. 

" 1577. 

1141. 

834. 

514. 

176. 

c - 

1 

( 

__ 

4.40) 

( 

129.25).( 

63.66X 

44.65X 

32.31) ( 

23.63) ( 

14.55X 

4.98X 

r ! i 

HYDR06RAPH  AT 

4.40 

1 

9784 

6849.“ 

4892* 

34247" 

“2446.“ 

1468. 

489. 

[ \ 

( 

11.40) 

( 

277.05) < 

193.93) ( 

138.52) ( 

96.97X 

69.26X 

41.56X 

13.85W 

; 

2 CONBINED 

" 2 

6.10 

j 

14218. 

' 8982." 

"6418. 

4536. 

3258, 

1972. 

662. 

( 

15.80) 

( 

402.62) ( 

254.34) ( 

181. 74) ( 

128.44X 

92.27X 

55.83) ( 

1B.75X 

ROUTED  TO 

2 

6.10 

1 

12592.“ 

79217“ 

4976. 

2575“ 

945.  " 

637 . 

"265. 

< 

15.80) 

( 

356.56) ( 

224.30) ( 

140.90) ( 

72.93) ( 

26.75X 

18.04X 

7.49) ( 

HYDROGRAPH  AT 

"3 

”790” 

r- 

3433* 

7403." 

1716." 

" ”1202. _ 

858. 

515. 

' 172. 

( 

2.33) 

( 

97.21) ( 

68.05) ( 

48.61 ) ( 

34.02) ( 

24.30) ( 

14.58X 

4.86) ( 

2 CONBINED  " 

3 

“ 7.00 

1 

13999,  8380. 

51387" 

"“26317“ 

1204. " 

' "74 8," 

" “271. 

i 

( 

18.13) 

( 

396.39) ( 

237.29) ( 

145.50X 

74.50X 

34.11X 

21.19) ( 

7.67X 

i 

ROUTED  TO  “ 

* 1 

"7.00 

T 

" 11980,  " 

— 7320.  " 

— 4466. 

"7275. 

940. 

587. 

160. 

• 

( 

18.13) 

( 

339.24)  (■ 

207.27) < 

126.46) ( 

64.43) ( 

26.61 X 

16.62X 

4.52X 

ROUTED  TO  ""' 

r 

7. DO 

l 

"“11995.“ 

7321“ 

— 4464." 

"2275. 

“940. 

"587. 

""  160. 

( 

18.13) 

( 

339.66) ( 

207.30) ( 

126.42) ( 

64.43X 

26.61 X 

16.62) ( 

4.52)4 

1 

ROUTED  TO 

5 

7.00 

1 

“12001  .“ 

"7322;" 

— 4466.” 

— 2275. 

”"940. 

587. 

160. 

| 

( 

18.13) 

( 

339.84) ( 

207.34) ( 

126.47) ( 

64.43X 

26.61 X 

16.62X 

4.52X 

ROUTED  TO 

"5 

7700" 

T" 

119797“ 

2276. 

940. 

587  • 

150. 

( 

18.13) 

( 

339.21) ( 

207*40) ( 

126. 34 X 

64.44X 

26.61 X 

16.62U 

4.57X 

i 

ROUTED  TO 

“ ' 7 

7.00 

T 11778.  7326. 

— 4464. 

7273. 

' 940. 

587 • 

150. 

: 

( 

18.13) 

( 

339.75) ( 

207.44) ( 

126.40X 

64.3SX 

26.61 )( 

16.62) ( 

4.52X 

•!■.  i.  I 


ROUTED  TO  S 7.D5  I IT974; 73181 W43. 2271. 979. 587.  ~ HO. 

( 18.13)  ( 339.13X  207.22) ( 124. 42X  44.31X  26.60X  14.4 IX  4.52X 

i ROUTED  TO  ' —J  7.D0  ! H941T  7311; «S8. 2244. 939.'  “387.  160. 

f ( 18.13)  ( 338.70X  207.03 X 124.23X  44.12X  24.40X  14.41  X 4.52X 

1 SUffHAKT  01  DW5AFFIT  AWALTSIS  — 


LAKE  STEVENS 


INITIAL  VALUE 

TSPILLWAY  CREST 

TOP  OF  KAN 

ELEVATION 

1034.00 

1054.00 

1059.00 

STORAGE 

772. 

772. 

1198. 

OUTFLOW 

0.  " 

— 5. 

1878. 

RATIO 

OF 

PNF 

MAXIMUM 

RESERVOIR 

U.S.ELEV 

MAXIMUM 
DEPTH 
OVER  DAN 

MAXIMUM 

STORAGE 

AC-FT 

HAXINUN 
OUTFLOW 
CFS  ' 

DURATION 
OVER  TOP 
HOURS 

TINE  OF 

HAX  OUTFLOW 
HOURS 

TINE  OF 
FAILURE 
HOURS 

1.00 

1040.11 

1.11 

1328. 

4495. 

4.25 

41.75 

0.00 

.70 

1059.54 

.54" 

1242. 

2254. 

2.50 

42.75 

0.00 

.50 

1058.20 

0.00 

1113. 

1578, 

0.00 

42.75 

0.00 

.35 

1057.04 

0.00 

1002. 

1143. 

0.00 

42.75 

0.00 

.25 

1054.23 

0.00 

932. 

834. 

0.00 

42.75 

0.00 

•15 

1555*37 

0150 

' ~B45.~ 

314; 

5.00  — 

42.50  ~ 

”5. DO 

.05 

1054.47 

0.00 

802. 

176. 

0.00 

42.50 

0.00 

; 


PLAN  1 


PLAN  1 


LAKE  CA^EV  UPPER  PoWD 


ELEVATION 
STORAGE  _ 
"BOTFLOM 


IWTIALmUT  — 5PIU.WAT  "CREST 
947,00  947.00 

3441.  3441. 


"TOP  OF  KAN 
957.40  — - 
4791. 


'T~2>  ® ~ 


or 


"57" 


"944. 


"RATIO 

OF 

PNF 

— maximum  - 

RESERVOIR 

N.S.ELEV 

MAXIMUM 

DEPTH 
OVER  DAM 

MAXIMUM  — MAXIMUM 
STORAGE  OUTFLOW 
AC-FT  CFS 

DURATION 
OVER  TOP 
HOURS 

—TIME  OF 

MAX  OUTFLOW 
HOURS 

Tilt  OF 
FAILURE 
HOURS 

1.00 

954.34 

3.74 

5424. 

12592. 

13.00 

42.75 

0.00 

.70 

955.24 

2.44 

5373. 

7921. 

11.25 

43.50 

0.00 

7750 

954.42  " 

1.02 

5188. 

4974. 

* "9.25 

— 44.00 

0.00 

•35 

953.57 

.97 

5002. 

2575. 

7.00 

45.00 

0.00 

.25 

952.45 

0.00 

4757. 

945. 

0.00 

47.00 

0.00 

•15 

950.16" 

0.00 

4285. 

4377 

0.00 

~ ' 44.30  ~ 

0.00 

.05 

947.94 

0.00 

- 3845. 

245. 

0.00 

44.00 

0.00 

SUMMARY  OF  DAN  SAFETY  ANALYSIS 

MICE  CARty  LOWER  PorJD 


INITIAL  VALUE 

SPILLWAY  CREST  TOP  OF  DAM 

ELEVATION 

947700 

947700 

"950.70 

ST0RA6E 

149. 

149. 

447. 

- - - 

OUTFLOW 

0. 

0. 

- 

362. 

RATIO 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

DURATION 

TIME  OF 

TIHE  OF 

» RESERVOIR  DEPTH STORAGE 

OUTFLOW" 

“OVER  TOP  MAX  OUTFLOW 

-FAILURE 

PMF 

W.S.ELEV 

OVER  DAM 

AC-FT 

CFS 

HOURS 

HOURS 

HOURS 

1.00  ‘ 

940.23  ~ 

'9.53 

"*  1511. 

T1980." " 

"36.75 

43.50 

0.00 

.70 

957.54 

4.84 

1145. 

7320. 

35.00 

44.50 

0.00 

.50 

955.32 

4.42 

907. 

4444. 

33.00 

45.00 

0.00 

.35 

953.34 

2.44 

597. 

2275. 

-30.75- 

44.25  " 

—0.00 

.25 

951.80 

1.10 

548. 

940. 

27.50 

48.50 

0.00 

.15 

951.23 

.53 

495. 

587, 

15.75 

50.00 

0.00 

~ - .05 

"949745  - 

" 0.00  ' 

' f'  "340." 

160. 

0.00 

" 34.25 

0.00 

PLAN  1 


STATION 


RATIO 

HSX1MUF 
FLOW, CFS 

MAXIMUM 

STAGEfFT 

— TIME- 
HOURS 

"1.00 

.70 

.50 

11961." 

7311. 

4458. 

440.5 

439.7 

639.3 

43.75 

44.75 
45.25 

T 

. 

.35 

.25 

.15 

— r — — ,05 

2264. 

939. 

587. 

i4o.~ 

63774“ 

634.0 
635.6 
533.1 

44.75 

49.00 

50.50 

"34750 

DAMAGE' 

— C^E/s/T£R. 


C - 3 1 


..  -x. 


it  mmtmmmummmmt 

FLOOD  HYDROGRAPH  PACKAGE  (HEC-1) 
DAK  SAFETY  VERSION  JULY  1978 
LAST  HODIFICATIUN  21  AUG  78 

1 A1 

2 « 

3 A3 

4 B 300 

5 US' 

0 J 2 

7 J1  .50 


LAKE  CAREY  DAK 
HILL  “BROOK" 
6FCC 

15  0 0 


RUNOFF  INTO  STEVENS  LAKE-HUD  POND 


-4  0 


10 

H 

1 

1 

1.7 

7.0 

11 

P 

21.3 

118 

127 

130' 

12 

T 

13 

V 

1.45 

.02 

14 

X " 

2.55 

1 

« 1 

8 

2.0 

15 

K 

1 

1 

10 

K1 

ROUTE  THROUGH  LAKE  SUEVENS 

17 

r 

1 

1 

18 

Y1 

l 

19 

M 

.01 

40.4 

02 

122 

135.0 

20 

IE 

1017 

1049 

1054 

1000 

1080 

21 

It 

1054 

51.9 

3.1 

1.5 

22 

tR 

0 

10 

0 

23 

if 

1 

0 

5 

1048,7 

51,9 

24 

♦T1048.7 

1049.0 

1008 

25 

HI 

0 

1 

99999 

20 

ID 

1059 

2.7 

1.5 

148 

27 

IB 

50 

1 

1048.7 

1.0 

1054 

28 

IB 

50 

1 

1048.7 

1.0 

1054 

29 

' K 

“1 

— 1 

— . 

* 

30 

K1 

ROUTE  OUTFLOW  LAKE  STEVENS  TO  Ul 

31 

Y 

1 

1 

32 

Y1 

1 

33 

YO 

.07 

.05 

.07 

1030 

1100 

34 

Y7 

0 

1100 

370 

1000 

000 

35 

Y7 

— 750 

— 1040 

B50 

— 1080 

1050 

30 

K 

1 

1 

37 

K1 

ROUTE  OUTFLOW  TO 

UPPER  POND  (SECT 

28 

39 

y 

Y1 

1 

I 

1 

40 

YO 

.07 

.05 

.07 

908 

1000 

"41 

— Y7 

~~9 

~TWO 

- T50 

980 

250 

42 

Y7 

270 

973 

000 

980 

1320 

43 

K 

0 

2 

710  1030 


2400  .022 

973  255 — 908 

1000 

1 


205  908  - 


N 1 
P 

T 

U 2.02 

X 0.0 


127  130  142  145 

1.0  ' .05 


.007 


it  . . 1 1 i > .HUtlM 


' ' 

■ 

. . ... 

( 

"T"  51 

52 

Ki 

K 

COMBINE  OUTFLOW  LAKE  STEVE 
1 2 

~ -ROUTE-THROUGH  UPPER  LAKE  CA 

1 

1 

NS  AND  INFLOW 

-j  1 

UPPER  LAKE  CAREY 

1 

-947 

R 33 

! 5< 

55 

TCI 

y 

Y1 

KtT 

1 

56 

— *s~ 

^01 171.2 

189 

251 

57 

IE  889.3  944.2 

947 

960 

58 

t% 

947  15.9 

.001 

1.5 

947 

1 

34 

.733 

I 59 

ID  952.6  3.1 

1 *5 

~500 

1 60 

IB 

100  1 

944.2 

.1  . 

947 

954.5 

61 

IB 

50  1 

944.2 

.1 

947 

954.5 

62 

K 

6 J~ 

— r~ 

62 

Kl 

UNCONTROLLED  INFLOW  INTO  LOWER  POND 

64 

M 

1 1 

0.9 

7.0 

145 

1 

65 

P 

21*3 

118 

127 

136 

142 

66 

T 

1.0 

.05  .13 

67 

u 

.89  .62 

68 

X 

1735  =705 

27TT 

69 

K 

2 3 

1 

70 

Kl 

COMBINE  FLOWS  TO  LOWER  POND 

; 71 

K 

1 3 

' 1 

. 72 

Kl 

ROUTE  THROUGH  LOWER  POND 

73 

y 

1 

1 

74 

Y1 

1 

-947 

-1 

75 

Y4  946.9  947 

947.7 

948.4 

949.2 

949.6 

950 

950.3  951  951.6 

76 

Y4 

952  952.3 

957.8 

964.7 

77 

Y5 

0 4 

29 

71 

136 

174 

~228 

276  426  598 

78 

Y5 

715  801 

3074 

7101 

79 

M 

.01  .02 

73 

88.7 

135 

80 

IE  937.6  941 

947 

950.7 

960 

81 

It 

947 

82 

ID  950.7  2.7 

1.5 

90 

83 

IB 

^0  1 

W?  #6 

• 1 

947 

yoi*/ 

R 84 

IB 

25  1 

937.6 

.1 

947 

953.7 

85 

K 

1 4 

1 

86 

Kl 

ROUTE^WDUGHdOWNSTREAIT  SECTION 

87 

y 

1 

1 

f 

88 

Y1 

1 

” 89 

' Y6 

.07  “.ft 

- .07 

020  ' 

060 

'TOO 

— .166 

90 

Y7 

0 960 

420 

940 

550 

930 

560 

920  600  920 

91 

T7 

610  930 

700 

940 

800 

960 

92 

K 

1 5 

93 

Y 

1 

1 

94 

Y1 

1 

| 

] 95  ' 

96  “T09  — .16 

709 

840  ~ 

-880 

—100 

—.133 

i 96 

Y7 

0 880 

100 

860 

200 

850 

201 

840  216  840 

97 

Y7 

217  850 

280 

860 

1000 

880 

;; 

98 

K 

-j  S~ 

99 

Y 

1 

1 

100 

Y1 

1 

|l 

< 

2-33 

If 

j: 

- - |K 

* 

r 


- 

f 


r 


r i ioi 

W 

.09 

.T>9 

758“ 

■Tl'fl 

' "2150 

r • 

102 

Y7 

840 

800 

660 

760 

665 

758 

675 

758 

103 

Y7 

760 

850 

800 

950 

840 

104 

IT 

1 

T 

105 

Y 

1 

1 

106 

Y1 

1 

107 

T6 

~707“ 

705 

707 

718 

' BOO 

* 2250 

.018 

108 

Y7 

0 

800 

280 

740 

420 

720 

430 

718 

450 

718 

109 

Y7 

500 

720 

560 

740 

740 

800 

110 

K 

1 

8* 

111 

Y 

1 

1 

112 

Y1 

1 

113 



*.07 

.05 

— jn  - 

179 

- *800 

“3300 

T012 

* 

114 

Y7 

0 

800 

450 

700 

750 

680 

755 

679 

765 

679 

115 

Y7 

780 

680 

850 

700 

1380 

800 

116 

K 

1 

T 

r 

117 

K1 

ROUTE  TO  DOWNSTREAM  NO.  9 (DAMAGE  CENTER) 

118 

Y 

1 

1 

119 

Y1 

1* 

- 

— 

~ - ' 

- - - — 

— 

* 

, 

120 

Y6 

.05 

.04 

.05 

632 

700 

3150 

.013 

121 

Y7 

0 

70C 

450 

640 

840 

637 

845 

632 

860 

632 

122 

Y7 

865  637  1070 

640  1600  700 

123 

K 

99 

1 PREVIEW  OF  SEQUENCE  OF  STREAM  NETWORK  CALCULATIONS 


RUNOFF  HYDROGRAPH  AT  1 

ROUTE  HYDROGRAPH  TO  1 

ROUTE  HYDROGRAPH  TO 1 ~ 

ROUTE  HYDROGRAPH  TO  1 

RUNOFF  HYDROGRAPH  AT  2 

COMBINE  *2  HYDROGRAPHS  AT-  "2 

ROUTE  HYDROGRAPH  TO  2 

RUNOFF  HYDROGRAPH  AT  3 

CUHBIHE  ~~2 1YDROGRAPHS  IT 3 _ 

ROUTE  HYDROGRAPH  TO  3 

ROUTE  HYDROGRAPH  TO  4 

ROUTE  HYDPOGRAPH  TO  5 

ROUTE  HYDROGRAPH  TO  6 

ROUTE  HYDROGRAPH  TO  7 

ROUTE  HYDROGRAPITTU  8 

ROUTE  HYDROGRAPH  TO  9 

END  OF  NETWORK 


C -3 


AD-A070  716 

UNCLASSIFIED 

2^2 


GANNETT  FLEMING  CORDORY  AND  CARPENTER  INC  HARRISBURG  PA  F/G  13/2 
NATIONAL  DAM  INSPECTION  PROGRAM.  LAKE  CAREY  DAM  (NDI-PA-00887)  — ETC(U) 
JAN  79  DACW31-79-C-0015 


MICROCOPY  RESOLUTION  TEST  CH^RT 
NATIONAL  BUREAU  OF  STANDARDS  - 1 963-4 


PEAK  FLOW  AND  STORAGE  (END  OF  PERIOD)  SUMMART  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 
FLONS  IN  CUBIC  FEET  PER  SECOND  (CUBIC  METERS  PER  SECOND) 

AREA  IN  SQUARE  MILES  (SQUARE  KILOMETERS) 


OPERATION  STATION 


AREA 


PLAN  RATIO  1 
.50 


RATIOS  APPLIED  TO  FLOWS 


HYDROGRAPH  AT  ~l  1.75  I 2557; 

( 4.40)  ( 72.40) ( 

2 2557. 

T 72.40)  T 

ROUTED  TO  1 1.70  1 1578. 

' ( 4.40)  l 44.49) ( 

„ 2 1578. 

( 44.69X 


ROUTED  TO 


1 1.70 

( 4.40) 


1 1577. 

( 44.65X 

7 1577 .~ 

( 44.65) ( 


ROUTED  TO 


HYDR06RAPH  AT 


1 1.70 

( 4.40) 


7 1577. 

( 44.45) ( 

2 1577. 


2 4.40 

T 11.40) 


i — wrssrr 

1 4892. 

— r~I38.52)( 

2 4892. 

( 138.52) ( 


2 COMBINED 


ROUTED  TO 


HYDROGRAPH  AT 


2 6.10 
( 15.80) 


'2  “ 7.10 
( 15.80) 


3 .90 


1 6418. 

( 181.74) ( 
7 6418. 

( 181.74) < 


T 4975“ 

( 140.89X 
2 4976. 

( 140.89)  ( 

1 1716. 


1 273F 


~1  48.61X 

2 1716. 

( 48.61 )( 


2 COMBINED 


3 7.00 

( 18.13) 


1 5138. 

( 145.49X 
T 5138. 

( 145.49X 

C -55T 


r 


i 


3 - 
( 

4 

| ROOTED  TO 

— 7.00 

18.13) 

7.00 

1 12483.  " 

1 353.47) ( 

2 9244. 

ROUTED  TO 

( 201.70) ( 

1 11958. 

r- 

c; 

( 

18.13) 

( 338.02)1 

2 8880. 

( 251. 47) ( 

ROUTED  TO 

5 

7.00 

1 11473. 

1 

18.13) 

( 324.89)1 

1 ” 

2 8040. 

1 

( 244.05) < 

ROUTED  TO 

0 

7.00 

T~  12322. 

( 

18.13) 

( 348.91)1 

2 9325. 

T “204,00)1 

ROUTED  TO 

7 

7.00  ' 

1 12479. 

( 

18.13) 

1 353.37)1" 

2 9343. 

1 204.57)1 

ROUTE])  TO 


HOOTED  TO 


8 7.00  1 11052. 

( 18.13)  < 312.90) < 

2 8375. 

( 237. 10) ( 

9 ‘ -7.H0  X — 11085. 

1 18.13)  ( 313.91) ( 

2 8018. 

TTR.TOr 


PLAN  2 


ELEVATION 

STORAGE 

OUTFLOW 


JNITIAL  VALUE 
‘ 947.00 
149. 

0. 


SPILLWAY  CREST 
947.00 
149. 

0. 


Uf\tc 
CPicr 
Lo^si 

302.  ?On»D 


TOP  OF  DAN  CPlCey 

i.Ov-6* 

44/ 9 


! 

1 

RATIO 

"OF 

PMF 

MAXIMUM 

RESERVOIR 

W.S.ELEV 

NAXIHUN 
“DEPTH 
OVER  DAM 

MAXIMUM 

STORAGE 

AC-FT 

MAXIMUM 

OUTFLOW 

CFS 

DURATION 
OVER  TOP 
HOURS 

TIME  OF  TINE  OF 

MAX  OUTFLOW  FAILURE 
HOURS  HOURS 

.50 

953.94 

3.24 

758. 

— 5.« 

43  *35  4J  *23 

PLAN  2 

STATION 

9 

/ 

— -MAXIMUM 
STAGEtFT 

- TIME 
HOURS 

~ 44.00 

Cerjrefc 

1 

RATIO 

1MXIHUM 

FLOW.CFS 

.50 

8018. 

. 

C • 3 <o 


• l.-y*'  . 


i 


• HP 


LAKE  STEVENS  MID  INFLOU  UPPER  LAKE  CAREY 


UNCONTROLLED  INFLOU  INTO  LONER  POND 


KMC  FLOW  MID  STORAGE  (END  OF  PERIOD)  SUMART  FOR  MJLTIPLE  PLAN-RATIO  ECONONIC  CONFUTATIONS 
FLOWS  IN  CUIIC  FEET  PER  SECOND  (CUBIC  NETERS  PER  SECOND) 


IN  SQUARE  NILES  (SHARE  KILOMETERS) 


ROUTED  TO 


!***<* 


PLAN  2 


ELEVATION 


INITIAL  VALUE 
947.00 


SPILLWAY  CREST 
947.00 


TOP  OF  DAN 
952.40 


STORAGE  ' 

OUTFLOW 

3441. 

0. 

3441. 

0. 

4791.  y 

944.  l/ppSK 

RATIO 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

DURATION 

TINE  OF  TINE  OF 

OF 

RESERVOIR 

DEPTH 

STORAGE 

OUTFLOW 

OVER  TOP 

NAY  OUTFLOW  FAILURE 

-PNF 

I.S.ELEV 

"OVER  DAN 

AC-FT 

~ CFS 

HOURS 

HOURS  HOURS 

.50 

9S4.08 

1.48 

5114. 

9340.  ■ 

3.00 

43.10  43.00 

c 

PLAN  2 

TkITTTAI  IIAI  IIP 

ST  TOP  OF  DAN  IMF 

950.70  CARtY 

ELEVATION 

l mi  Uhl  VnLvL 

947.00 

SrlLLIMT  CXE 
947.00 

1 - 

STORAGE 
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E.  Spillway  Left  Wall. 


F.  Auxiliary  Spillway  Channel. 


D-3 


nth- 


A 


LAKE  CAREY  DAM 


' 


SUSQUEHANNA  RIVER  BASIN 


MILL  BROOK.  WYOMING  COUNTY 


PENNSYLVANIA 


LAKE  CAREY  DAM 


NDI  ID  No.  PA-00887 
DER  ID  No.  66-06 


LAKE  CAREY  WELFARE  ASSOCIATION,  INC 


PHASE  I INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 


JANUARY  1979 


APPENDIX  E 


GEOLOGY 


Lake  Carey  Dam 
APPENDIX  E 
GEOLOGY 


1.  General  Geology . The  damsite  and  reservoir  are  located 
in  Wyoming  County.  In  general,  the  rocks  of  Wyoming  County 
are  practically  horizontal,  as  there  are  no  major  folds. 

There  are  a number  of  minor  anticlines  and  synclines,  most 
of  which  trend  in  a northeasterly  direction.  At  the 
northwest  corner  of  the  county,  the  Wilmot  anticline  crosses 
the  North  Branch  of  Susquehanna  River  at  Skinners  Eddy, 
bringing  up  the  top  strata  of  the  Chemung  formation.  The 
axis  trends  about  N 65°E  and  the  dips  on  both  sides  are  very 
gentle,  not  exceeding  5°  to  6°.  The  adjacent  axis  of  the 
Bernice  syncline  passes  across  the  top  of  Dutch  Mountain  in 
North  Branch  Township,  forming  the  Mehsopany  Coal  Basin,  and 
continues  as  a gentle  fold  across  the  county  about  8 miles 
southeast  of,  and  generally  parallel  to  the  Wilmot 
anticline.  The  syncine  leaves  the  county  about  2 miles  east 
of  West  Nicholson  in  Nicholson  Township.  Southeast  of  the 
Bernice  Sycline,  the  rocks  are  nearly  horizontal,  except  for 
minor  undulations,  as  far  as  the  eastwood  extension  of  the 
White  Deer  anticline  beyond  the  southeast  corner  of  the 
county.  The  Pottsville  formation,  Mauch  Chunk  shale  and 
Pocono  sandstone  crop  out  only  on  the  summits  of  the  high 
mountains  in  the  southwest  corner  of  Wyoming  County.  The 
Pocono  extends  as  far  east  as  Tunkhannock.  The  greater  part 
of  the  county  is  underlain  by  rocks  belonging  to  the 
Catskill  continental  group. 

2.  Site  Geology.  Lake  Carey  Dam  is  founded  in  nearly 
horizontal , hard , "slaty”,  yellow  sandstone  and  hard  sandy 
shales  of  the  Catskill  group  in  an  area  immediately  south- 
east of  the  Bernice  syncline.  The  natural  lake  portion  of 
the  reservoir  was  apparently  formed  in  a natural  depression 
in  the  area  between  the  Wilmot  anticline  and  the  Bernice 
syncline  and  is  largely  fed  by  springs.  Apparently  flow 
from  the  natural  lake  cut  a vee  gorge  channel  through  the 
sandstorm  strata  as  an  outlet  to  Tunkhannock  Creek.  The  dam 
was  constructed  across  this  channel,  downstream  of  the 
natural  lake,  in  order  to  raise  the  water  level  and  increase 
the  storage  capacity  of  the  lake.  Some  water  leakage  apparently 
occurs  from  the  reservoir  by  way  of  the  "slaty",  horizontal 
stratifications  in  the  sandstone  and  sandy  shale  sidewalls 

of  the  gorge. 
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